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THE Hupson RIVER TUNNEL, according to the re- 
port at its last annual meeting, is to be hereafter 
worked by the Greathead shield system. Theentire 
distance excavated at the New Jersey end is now 

*2050 ft., with about 300 ft. done at the New York 
end. The total length of the tunnel will be about 
5,600 ft. with approaches about three-quarters of a 
mile long at each end. The chief change in plan 
will be to substitute for the 2 ft. brick shell a 244 
in, cast-iron shell with a thinner brick lining inside. 
The diameter of this new tuanel will be about 20 ft., 
instead of 161¢ x 18% ft., the present dimensions. 
Since the issue by the English company of $1,500, 
00 first mortgage 6 per cent. bonds, about 400 ft, 
of tunnel have been finished. The Greathead sys- 
tem of tunnelling is the same as that used in 
driving the Thames subway, now practically com- 
pleted, and fully described in this journal last year. 
The engineers expect to build 15 ft. per day with 
this shield. S. PEARSON & Son of Westminster, 
England, are the contractors. 


A NEW PROCESS OF PREPARING FOUNDATIONS has 
been patented by F. NEUKIRCH, of Bremen. Its ob- 
ject is to make loose sand firm and resisting as solid 
rock. At present, che universal method of doing 
this work, if under water, is to remove all Icose 
material and then make a beton or other similar 
substructure. The process under consideration, 
which is only of nse where the materials are fairly 
clean silicious or calcareous sand, aims at consoli- 
dating the grains by covering them with a film of 


cement, which is forced into the spaces between 
the particles by compressed air, steam, 6r water 
under pressure. Sheet piles are employed to pre- 
vent the spreading of the cement over more ground 
than is necessary. The system has been largely 
used in the harbor of Bremen with gratifying re- 
sults and is to be tried in preparing dry founda- 
tions. 

A CUBAN TORPEDO BOAT, the Peral, had a very 
successful trial on Dec. 17,in the Bay of Cadiz. The 
boat was submerged, leaving nothing out of water 
but the observation turret. After four hours she 
was sunk further, till only one-half of the turret 
remained above water. Evolutions were performed 
with the boat at this depth, and a consid2rable 
distance was traversed in the bay for three hours 
more, when she returned to the arsenal. The re- 
sults as far as navigation is concerned, were entirely 
satisfactory. During these evolutions for one and 
one-half hours the Peral was entirely submerged 
and to a considerable depth. 

In previous trials the boat left the arsenal in 
the morning, and after traversing seven miles of the 
bay and reaching the open sea commenced submerg- 
ing operations. On this occasion the trial was 
limited to two total immersions, one of six minutes 
aud the other of eight. For more than three hours 
the Peral performed evolutions submerged to the 
extent that only 20 ins. of,the observation turret was 
above the surface of the water. The boat is oper- 
ated by eiectricity supplied by storage batteries. 

THE UNITED STATES ORDNANCE DEPARTMENT is 
about to establish a testing ground and butts in 
connection with the West Troy (Watervliet) gun 
foundry. Col. WM. H. SLINGERLAND, of the firm of 
Stingerland & Son, of Albany, N. Y., has been ap- 
pointed tocontract for the purchase of several tracts 
of land for test ground, most of which, we are in- 
formed, has already been contracted for by him. 

A DECISION OF INTEREST TO RAILWAY CONSTRUC- 
TION COMPANIES was rendered last week at Hudson, 
N. Y. Cameron & Clark, the contractors for grad- 
ing and bridging on the Kinderhook & Hudson 
Railroad, were paid abS&t $10,000 recently for work 
thus far done. * lustead of using it to pay their em- 
ployees, one of the firm pocketed the money and 
started for Canada; but before he reached the bor- 
der, he was arrested and brought back on the charge 
of gcand larceny. On the preliminary examination, 
however, the Court ordered his discharge; for it 
was proven that nothing was said about the use of 
the money to pay the laborers when the check was 
obtained, although the railroad officials supposed it 
was to be applied to this purpose. The Court there- 
fore held that no ciime had been committed within 
the meaning of the statute. The contractors had 
given no bond for the faithful performance of their 
work, and the railroad company will have to resort 
to civil proceedings to recover their money. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week, and one of the most serious that has occurred 
for some time, was the derailment, on Dec. 28, of the 
vestibuled through express on the Chesapeake & 
Ohio Railway between Caldwell and White Sulphur 
Springs, W. Va. The accident was caused by a 
broken rail or defective track; one reports states 
that the rails were badly worn and the ties rotten. 
The train was composed of seven cars, six of which 
were thrown down a high embankment. The en- 
tire train except the engine left the track. The first 
car telescoped the smoker, killing every occupant of 
the latter car except one and demolishing the car 
entirely, all on the first car escaping. Luckily the 
cars did not take fire, they being heated by steam, 
and we may add, not lighted with gasoline. The 


engine did not leave the rails, but the tender was 
without any trucks. The rear sleeper had its front 
tracks on the ground, and remained on the rails. 
There were ten persons killed and about a dozen in- 
jured. This accident points out very forcibly one 
of the gravest defects of our railway systems: large 
sums of money are spent in the construction and 
decoration of elaborate and luxurious rolling stock, 
while expenditures on the track which isto carry 
this rolling stock are made grudgingly. There are 
many places where similar accidents to the above 
are liable to occur, and it is to be hoped that im 
provements will be made before an accident calls at 
tention to the need, 

A HEAD COLLISION a passenger and 
freight train occurred on the Chesapeake & Ohio 
Railway, near Pemberton, Va., Dec, 27. The acci- 
dent was the result of a misunderstanding of orders 
The passenger train was badly wrecked, and some 
of the cars were thrown down the bank. Two per- 
sons were injured.——A Baltimore & Ohio express 
train was derailed at Dickerson’s, Md., last week, 
by striking a horseon the track. The engine and 
tender went down a 70-ft. bank, and the engineer 
was killed; three or four persons were injured. In 
view of several accidents of this kind it would seem 
that a more efficient form of cow-catcher or pilot is 
needed, or that the railways should be fenced in. 
——A car of a Philadelphia & Reading train which 
was just leaving Philadelphia, Dec. 29, was over 
turned and caught fire; men at work in the yards 
put out the fire; the passenger were bruised and cut 
by broken glass. 


between 


THE BOILER OF A LOCOMOTIVE on the New Jersey 
Central Railroad exploded Dec. 24, while standing 
at Matawan Junction. The engineer and fireman 
were thrown to some distance but were not seriously 
injured. 

BRIDGE ACCIDENTS are reported as follows: the 
completed span of the new Maynard St, bridge over 
the Susquehanna at Williamsport, Pa., was blown 
down Dec. 27 by a heavy wind storm. The bridge 
was to replace the structure destroyed by the floods 
last June. The draw of the Arthur Kill Bridge of 
the Baltimore & Ohio Railroad, connecting Staten 
Island with the Jersey shore, was closed with such 
force by the high wind on Dec. 26 as to break some 
of the gearing of the machinery.—A bridge being 
erected across the Lehigh River between Lehighton 
and Weissport, Pa., was blown down Dec, 26. Three 
men were injured. 


THE OLD PENNSYLVANIA CANAL, that has been 
ia service for sixty years, is now practically aban- 
doned and its bed is to be used by the Pennsyl- 
vania Railroad. This roaa owns the canal and 
is at work destroying the old aqueducts. bridges, 
etc., and is straightening out its line in many places 
by using the canal bed. Portions’of the canal were 
ia use up to the present year. 





GRADE CROSSINGS IN CHICAGO, in 1889, caused the 
deaths of 260 persons, says the Curoner of that city. 
The record for the last four years is over 1,000 deaths. 
The cause given is too great speed in trains, which 
speed is said to often exceed 20 to 25 miles per hour 
within the city limits. 


A NEW AUTOMATIC BLOCK SYSTEM possessing fea- 
tures of great merit under special conditions, is being 
introduced on the New York Elevated lines, the 
Manhattan Railroad Company having adopted it for 
all its lines. It is the invention of Roadmaster Rog- 
ERT BLACK. Its method of operation is very simple, 
and if engineers keep on the watch for the sema- 
phores, as they indicate “safety” or “‘ danger,” it is 
impossible to run trains together. A jointed bar 
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runs along the side of the rails and connects with 
bars attached to the signals, which are situated at 
xiven distances from each other. When a train 
passes one of these signals the tread of the wheels 
presses the bar down and causes the signal to set 
automatically at ‘“danger.’’ When the train passes 
the next signal it sets the semaphore also at ‘‘dan 
ger” and at the same time causes the semaphore of 
the preceding signal to fall to the position of ** safe- 
ty.” By the use of this system a train passing a 
signal always leaves danger behind it and at the 
same time leaves the track clear at the second sig- 
nal back. The Eighth Avenue line from 59th to 116th 
St. is now equipped with it, and daring the several 
heavy fogs prevailing of late it has been found a 
great aid to safe and rapid operation. 


Boston, MAss., does not approve of the wholesale 
removal of electric light and power wires now going 
on in New York. The journals of that city wisely 
trust that the experience here will not be lost on 
other cities, and that when these cities do go about 
burying the high tension wire, they will first see to 
it that the system adopted is thorough and reliable 
from the start. The hint is thrown out that simply 
eutting the wires in New York would have been 
perhaps less theatrical than hewieg down poles and 
removing them and the wires; but it would haye 
been quite as efficient in preventing loss of life. 


THE CHARLEs River BrivGe item, in our last 
issue, needs a little explanation, writes Mr. L. M. 
HASTINGs, City Engineer of Cambridge, Mass. Re- 
garding our statement that ‘‘The City Engineer 
estimated the cost of the bridge at $137,500, and the 
railroad company offered to do {he same and neees- 
sary filling for $75,000," Mr. HASTINGS writes that 
his estimate was for 110,000 cn. yds. of filling, build- 
ing abutments and a plate girder bridge over the 
B. & A. R. R. track. The railroad company being 
directly interested in securing a separation of grades, 
offered to do the same work for $75,000; but were 
careful to state that that was not their ‘ price’’ for 
doing similar work. 

THE PHILADELPHIA & READING RAILROAD can 
have a terminal at Bro» d and Arch Streets, under 
certain conditions, say the Councilmen of Philade}- 
phia. But the railroad company wants to go to 
Market Street and will approve no other plan. So 
the fight goes merrily on. 

THe RApip TRANSIT CABLE COMPANY,of New 
York, is said to be planning an elevated railway for 
Broadway in this city, with the cable system of this 
company provided as a high speed motor for trains. 





THE FERRY BRIDGES that have so long and well 
performed the duty of transferring millions to the 
boats on the Hudson and Kast Rivers bounding this 
city, are claimed as the invention of Mayor HALE, of 
Plainfield, N. J. They are most efficient bridges, 
whoever invented them. 


THE CHIGNECTO SHIP RAILWAY, according to the 
latest report, is to be completed early next spring. 
The entrance works are well advanced and the road- 
bed is ready for tracklaying. The railsare to weigh 
110 lb. per yard. The tariff for lifting and bauling 
vessels will be 50 cts. per ton for cargo and 25 cts. 
per ton for the hull. 
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SECOND-HAND RAILS, especially rails weighing 
from 35 to 40 lbs. per yd., are wanted by several of 
our correspondents. Parties having rails to sell 
suitable for light traffic can find buyers by address- 
ing this office. 

IMMIGRATION continues to increase, unhappily, 

For the month of November the totals are: 


For 1888 .. : PTE ee ee 25,419 
For 1889 


For the eleven months ending with November, 
on the contrary, the totals are’ 


For 1888... .. ‘ apeiee o S330 a Witenes wel « cere 
For 1889 : ican’ 407,237 


At the rate at which immigration was running 
at the end of 1889, that year should have shown 
nearly 600,000 immigrants, which would have been 
the largest on record except during the three years 
1881-3, which averaged 687,000 each, the five pre- 
vious years having averaged but little over 150,000, 


Performance of the Best Modern Pumping 
Engines, compared to that of the Cornish 
Pumping Engines in the Period of 1840, 





By Prof. J. £. Denton, Stevens Inst. of Technology?* 


(Continued from Page 605.) 


Referring to Table Il, the determinations cover 
five ratios of expansion as per Col. (5), varying from 
1.6to 2.9. The mean effective pressure Col. (8) was 
made constant by pumping against a constant 
head. Hence the boiler pressure Col. (2) and pres- 
sure of admission Col. (3) increased as the cut-off 
was decreased. 

The water copsumption Col. (10) was determined 


STEED does not claim to have weighed the wot, 
during these particular experiments, it is not wy 
likely that the duties given are two or three per 
cent. too high. The indicated horse power is dé 
rived by the aid of the following summary of the 
resistances of the engine: 


1. e 

‘ of Steam Pistor 

Preponderating weight outer end of beam 11.037 
Weimht of water raised from well into 

pump barrel.............. Be sek 


eevee 821 
Feed Pump to boiler........ CVaha whee eiecs aa 0.037 
Be ass <b abe a8 vices bn eyes <opeiece cess Olt 
Friction of engine mechanism and plun- 
WE ese sek a dees dari se nO hanced cesses ncees 0.200 
Mean back pressure due to imperfect 
VROORE soe weccsscccccccese Raudaawaeded oave 0.730 


Total = Gross M. E. P. onSteam Piston 12.94 


TABLE 2.—WicksTEED’s EXPERIMENTS. 
On a Cornish Pumping Engine. Bore 80 ins; Stroke 10 ft.; Average Revolutions 6% per minute, Capacity per 24 hours, 


6,000,000 galls, against 108 ft, of head, 
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by weighing the feed water supplied to the boilers 
during the time of the experiments, which, as per 
Col. (1), averaged over 100 hours. The water con- 
sumption includes thesteam supplied to the jackets. 
The condensed water from the jackets was returned 
to the boilers by gravity. Its amount was deter- 
mined, by actual weighing, to be 4 per cent. of the 
total consumption. 

The actual boiler evaporation with the best Welsh 
coal was 9.49 lbs, of water from 100° temperature of 
feed; and this figure is used in calculating the duty 
Col. (11). The duty line5 is given as calculated by 
WICKSTEED as follows; 


Height Area Stroke Density Evapo- Steam 


water of of of ration per 
is Plun- Pump Water perlb, stroke 

lifted ger coal 

ft su. ft... 2. Ibs, Ibs, lbs, 


108 x 9.168 x 9 X 62.5 X 9.49 xX 100+ 5.47 = 96,600,000 

No allowance for slip or variable stroke is made, 
WICKSTEED stating that the actual delivery was 
determined to be theoretically perfect, much labor 
and expense having been expended in improving 
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Fig. 2. Effect of Excessive Throttling at Fixed 
Cut-off. 


the water valves so that this perfect action was ob- 
tained. Itis difficult to conceive that absolutely no 
slip or variation of stroke occurred. It appears 
that by actual weighings, by WICKSTEED and oth- 
ers, of the delivery of other engines in Corrwall 
the actual delivery was about 90 per cent. of the 
theoretical. It is reasonable to expect that an im- 
provement in water valves would considerably im- 
prove the efficiency of the delivery; but since WICK- 

*From a lecture delivered before the New England 


Water-Works Association during their convention at Fal) 
River, June, 1889. 





“129 | 5.47 | 96,600,000 17.75 17.40 ism 144% of 1. HP 


Clearance 5°, 


Subtracting from 12.94 the mean back pressure 
due to imperfect vacuum, we have 12.21 lbs. per sq 
inch as the mean effective pressure which should 
have been given by an indicator card. No indi- 
cator was used; but the cut-off and back pressure 
due to imperfect vacuum being known, the mean 
admission pressure can be calculated, and the prob 
able indicator card constructed. Such a calculation 
gives admission pressures as per Col. (3). It thus 
appears that the steam entering the cylinders was 
throttled or wire-drawn over a considerable range 
of pressure in all the experiments. For the experi 
ment in the lowest line of the table, the throttling 
reduced the steam from 37 lbs. to 3 Ibs. per sq. inch 

Figure (2) shows the effect of such a range of 
throttling upon the form of the indicator cari 
Except in the compression line, this figure is a fac 
simile of cards taken from a small Buckese Engine 
by fixing the cut-off at about the same as in the 
lowest line of Table I. and taking cards on the same 
paper, first with no throttling, whence the dotted 
diagram j k id cresulted, and second with throttling 
sufficient to cause the same mean admission pres 
sure as in the lowest line of the Table; thus obtain 
ing the full-lined diagram abede, The compres 
sion line is merely sketched, to show the extent ol 
the cushioning that occurred in the Cornish engine 
under notice. The actual diagram of the Cornish 
engine would really be made up of two parts as pet 
Figure 3. 









Atmospheric Lene. 









Fig. 3. Probable Card of Wicksteed’s Cornish 
Engine.* 


During the downward stroke, steam would act 
upon the upper side of the piston according to the 
line a bc, while the opposite or under side would 
have against it simply the vacuum press of f !. 
The work done by the steam would be represented 
by the area g abe fg. When the working or down- 
ward stroke was complete, the equilibrium valve 
opened and caused steam connection between both 
—__—$— re is i 

> taken at St. Louis's 
ava of 9 Comaieh enaiee Potehen Using and ais ie 
neport on Pumping mes by Messrs. Graff, Smith, 


Copeland and Worthen, The loss of area between 
cylinders is derived from these cprds. 
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sides of the piston, the valve to the condenser re- 
maining closed. There would therefore be a drop 
of pressure at C due to the expansion of the cylinder 
full of steam, to fill the volume in the passage lead- 
ing to the lower side of the piston. Such expansion 
in the present instance would make the drop ec d 
equal to 9f lbs. There would also be a loss of pres- 
sure between the two sides of the piston equal to 
de-% lbs. As, therefore, the piston makes the up 
stroke, the line of pressure on the upper side of pis- 
ton is @iand on the lower eh. Atiand h the 
equilibrium valve closed and the exhaust valve to 
the condenser opened, but the admission valve re- 
mained closed up to the end of the stroke, conse- 
quently the steam was cushioned to practically ad- 
mission pressure along ia, The network of the 
steam is represented by the sum of the areas iabe d 
andchaf. 

By placing this sum equal to the constant mean 
effective pressure 12.21 lbs., Col. (8) of Table I, RAN- 
KINE in 1851 computed the admission pressures in 
Col. (3) and computed the weight of steam which 
should have been used per revolution. I have given 
the result * of his calculations in water per hour per 
H. P. in Col. 18. 

These figures for the water per H. P. introduce the 
most remarkable feature of the WICKSTEED experi- 
ments to the modern student of steam; for it will 
be seen that the actual steam used, as determined by 
measurement Col. (12), is no greater than the caleu_ 
lated amount. In other words, there was no loss by 
eylinder condensation in this engine, and conse- 
quently it realized the full extent of the economy 
which the principle of expansion theoretically af- 
fords. Now, no engine since the advent of these 
Cornish pumps has succeeded in realizing the full 
economy promised by the expansive principle. On 
the contrary, as soon as this principle came to be ap” 
plied in rolative engines—which began to be gener 
ally used during the same period as that which wit- 
nessed the high duties performed by the Cornish 
pumps—it quickly became evident that to use ex 
pansion to the extent practised in Cornwall was to 
reduce rather than to increase the economy. 

This fact has never been better illustrated than 
by the experiment on the steam consumption of the 
steamer Michigan, at various rates of expansion, 
as determined by Mr. B. F. IsnheERWoop in 1860, 
These are shown in Table ITI. 


TABLE ITI, 


Engine 3) ins,, dia, 8,ft. stroke. 


Ratio of expansion, includin 


clearance.......... ........ 1B 1% 23.9 34 & 
Boiler press, above atm ....... 21 18.6 19.7 19.6 19.5 
Revolutions per min...... .. 0.5 18 “4 #1 
Actual steam per hour per H.P, 

as measured......... ...... 38 H M7 HM 
Steam per hour per H.P.,+ ac- 

cording to law of expan. 

or as calculated from the 


indicator card............. 34 3-21.04 19,0 17% 


At 2.9 expansions the discrepancy between the 
steam as calculated and as measured is nearly equal 
to75 per cent. of the former amount, and greater 
rates of expansion cause a decrease in economy. 

The same kind of discrepancy had shown itself 
in all classes of steam engine; thus D. K. CLARK 
noted its occurrence in locomotives, and M. HIRN 
had found it in his factory engines and published 
the fact as early as 1851, and later had shown that 
the presence of the steam jacket did not prevent 
the steam consumption from largely exceeding that 
corresponding to the volume of the vapor shown by 
the indicator card to be present at cut off or release. 
The cause of the discrepancy was quickly agreed 
upon by the leading workers with steam to be as 
follows: When the valve opened to admit steam to 
the cylinder, the interior surfaces of the latter were 
ata temperature approaching that of the exhaust 
pressure, and a portion of the entering steam con- 
densed to hot water, in heating the metallic sur- 
faces. It was apprehended that to heat only a very 
slight thickness of the metallic surfaces presented 





¢ The figures here used are slightly modified from RAN- 
KINB’S as published in Vol. XX. Trans. Royal Restate of 
Kdinburgh, the difference being that the expansion line 


is made to coincide with MARIOTT’s law instead of with 
ar hyperbola of the form p v { = constant, 

*These figures are higher than those in Col. 12 for the 
same expansion, because the rate of back pressure to in- 
itial pressure was less and the loss by clearance was not 
eliminated in the Michigan by:compression.: 
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by the cylinder and piston head and cylinder barre], 
up to cut-off, through the range of temperature due 
to expansion, would cause the condensation or col- 
lapse of as much steam as was not accounted for 
by the indicator. For example, in the case of 2.9 
expansions in Table III, the range of temperature 
is 56° F., and to condense as much steam as would, 
in the form of vapor, fill the cylinder to the point of 
cut-off, would require that only one-tenth of an 
inch of thickness of metal should be heated, threv ch 
56° F. The heat thus lodged in the metal of the 
cylinder escaped therefrom principally during the 
exhaust interval, and hence it was nearly+ a total 
loss. The indicator card could not make known 
the amount of the extra steam which was thus 
taken from the boiler, because its presence could 
not sensibly alter the pressure of the steam which 
is confined in the space within the cylinder at cut- 
off. 


Thus if the space in the cylinder at the point of 
cut-off is 11.6 cubic feet and we find by the indica 
tor that the steam in this sp ce is at 20 lbs. pres 
sure,we know by the tables of density of steam that 
1 lb. of steam should be the weight of the steam in 
this space. But if one-half a pound of condensed 
steam were also present,its volume would be to that 
of the whole space as the area of Fig. 4 is to Fig. 5, 


Fig. 4. Fig. 5. 


or in round numbers the balf pound of condensed 
steam would occupy 1-1200th of the whole space. 
Its presence or absence would not affect the pres- 
sure of the steam at cut-off and the indicator would 
not show its amount, nor could the latter be de- 
tected in any way except by actually weighing the 
steam consumption of the engine. 


Such was the theory of cylinder condensation as 
announced by HIrRN, CLARK and IsHERWOOD, which 
apparently placed a limit to the economy to be 
realized by the principle of expansion. 


Yet, as we have seen, the Cornish pumps were not 
subject tothis theory. Why was this? Such was 
the question asked by engine builders as they came 
to realize these facts, and competition began to 
make necessary the study of the refinements of the 
steam engine, after 1850. JOHN ELDER, of the great 
marine engine firm of Randolph & Elder, regarded 
the explanation to be: (1) that the jacket of the Cor- 
nish engine contained steam of a higher tempera- 
ture than that within the cylinder, and (2) that the 
single-acting feature gave the jacket twice as much 
time to heat up thecylinder as was the case with 
the double-acting engine. On this idea he built the 
jacketed double cylinder or compound engines in 
which the steam was superheated 150° above the 
temperature due to saturation, as inthe steam- 
ships Call1o0, Bogota, and Lima, which were used 
onthe South American coast in 1859. In his ac- 
count of these engines (Proceediags Brit. Assoc, Adv. 
Sci. 1859), ELDER states: ‘‘ Attention is called to 
the economy of Cornish pumping engines, in which 
the jacket has twice the time to act upon the cylin- 
der, available in double-acting engines, I regard 
the jacket of the larger cylinder of the engines of 
the Callao, etc., as providing extra time for the 
steam to be under the action of the jacket, and 
thereby the economical conditions of the Cornish 
pumps are in a measure realized.” 

The economy realized by these steamers was not- 
able. Steam of 34 lbs. absolute pressure was used 





*During the fail of pressure accompanying expansive 
action some of this heat is saved by the re-evaporation 
of a portion of the condensed steam, thereby causing the 
expansive curve to a greater area. The amount 
thus saved, however, is very small. 


2 
. 


and the rate of expansion was 6g tol. The water 
consumption estimated from the indicator cards 
was 17 lbs. RANKINE states that the coal per hour 
per horse power was 2.67" Ibs. and that the evapora 

tion of the boilers was 7.24* lbs. of water per pound 
of coal. This, allowing 12 per cent. for blowing-off 
boiler, gives a water consumption of 17 Ibs. per hour 
per horse-power. Practically, therefore, ELDER did 
annul cylinder condensation by copying the jacket 
conditions of the Cornish or by admitting super 
heated steam to the jackets. ELDER distinctly 
states that the use of the superheated steam with 

out the jackets did not destroy cylinder condensa 

tion. This is confirmed by the subsequent experi- 
ments of HIrN, [SHERWOOD and DIXWELL with super 
heated steam. The latter will reduce, but will not 
eliminate, the cylinder condensation, when the 
ravge of temperature in the cylinder is upwards of 
70° Fahr. We may, therefore, look upon ELDER’S 
engines as having had practically saturated steam 
in the cylinders and steam of 150° Fabr. higher 
temperature in the jackets. Similarly the Cornish 
pumps,by the superheating effect due to wire-draw 

ing, probably made‘the steam, at the end of admis 
sion, dry steam of IS Ibs. pressure, while the jackets 
contained steam of 50° higher temperature, Twice 
in engineering history, therefore, has cylinder con 

densation been preveated from interfering with the 
application of the principle of expansion,—once in 
the Cornish pumps and again by excessive super- 
heating. But such .saperheating quickly showed 
itself impracticable because of the injury to boilers 
thereby. The engines of ELDER were stripped of 
their superheating attachments after a short period 
of service, and superheating as an element of steam 
economy was generally abandoned 

The engineering profession had therefore again 
before it the problem of discovering a means of 
preventing the phenomena of cylinder condensa- 
tion from placing an early limit tothe use of high 
ratios of expansion as a means of securing increased 
economy. The solution was found in the use of 
higher boiler pressures and multiple cylinders ‘and 
greater engine speed. The cylinder ‘condensation 
is not avoided, but it is reduced in amount per 
H. P. by means of the following principles: 

1. It appears that the principal, in fact almost 
the entire, loss due to the cylinder condensation is 
due to the entrance of the extra or condetised 
steam into the cylinder during admission. 

After the consumption is thus increased, the 
work performed is not much affected by the pres- 
ence of the condensed steam. In other words, the 
expansion curves and area of the diagram in both 
single and compound or multiple engines of ordi- 
nary piston speeds are nearly the samet as though 
the steam remaining vapors at cut off was expanded 
without either loss or gain by further condensation? 
in re-evaporation. 

2. Hence the problem is really to reduce the 
condensation during admission only. 

3. It was pointed out by RANKINE in discussing 
the Michigan Experiments (Trans. Inst. of Engi 
neers and Ship-Builders of Scotland, 1860) that the 
figures for condensation during admission bore the 
same order as the products of the time of admis- 
sion and range of temperature and surface to which 
steam isexposed during admission. Experiments 
since then on all sizes of engines confirm this de. 
duction. The condensation is not directly propor- 
tional to this product, but | find that in a large 
variety of engines, the condensation per stroke is 
always less when this product is less. 

4. Now consider anyjgiven engine which is devel- 
oping a certain H.'P. at acertain boiler pressure, cut- 
offand speed. By using steam of higher pressure,in- 
troduced first{into'a’smaller cylinder having thesame 
cut-off and speed, and then exhausting into the 
given cylinder, we can produce the same H. P., 
and at the same time expose the steam during 
admission to leas surface during an equal period of 
admission, and with no greater range of tempera- 
ture than in the given cylinder. The ratio of ex 
pansion will be increased by the ratio of the vol- 


* London Engineer, September, 1858, 


+It isnot intended to ignore the slight gains of area 
due to re-evaporation. 


+The writer injected cold water steadily into the 
steam- pipe of a7 x 14 non-condensing engine, in amount 
equal to 20 cent. of the engine's consumption, with 
the result that no sensible change occurred in the ex- 
peo line, and the increased consumption wes simply 

be water injected lus the steam to heat this water to 
the boiling temperature. 
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umes of the two cylinders, but it is found that the 
cylinder condersation will be no greater per cent. 
of the consumption than with the single cylinder. 

5. On the same principle we.can proceed to in 
troduce a third cyiinder between the boiler and the 
other two, and by a further elevation of boiler 
pressure still produce the same H. P. with a greater 
range of expansion, but no increase in the per cent. 
of cylinder condensation. The result is a less abso- 
lute amount of cylinder condensation per H. P. as 
the ratio of expansion is increased, 

Expressed briefly, the modern principle, upon 
which the loss by cylinder condensation is made 
to increase more slowly than the gain due to the 
use of the greater ratio of expansion, is as follows : 

Draw steam of the highest possible pressure 
from the boiler through the smallest cylinder 
which will afford the desired H. P., and use a 
sufficient number of cylinders to obtain the requi- 
site ratio of expansion, without increasing the 
range of temperature due to expansion in any one 
cylinder above the amount giving fair economy 
with single engines, 70° Fahr. 

Other things being equal, the greater the piston 
speed* the less should be the cylinder condensation, 
as the time of admission is less. 

Other things equal, the less the ranget of tempera- 
ture to which the interior surfaces are exposed, 
the less the cylinder condensation, as the average 
temperature of the metallic surfaces is higber. 
Wire-drawing or throttling the steam during ad- 
mission tends to reduce cylinder condensation to 
the extent of the superheating produced, and the 
latter may be sufficient to annul cylinder conden- 
sation entirely, if the range of temperature in the 
cylinder is sufficiently small. 

From the standpoint of the foregoing principles 
and facts, let us consider the conditions of action of 
the steam in WICKSTEED’s Cornish pumping engine, 
with the view of determining the true cause of the 
absence of cylinder condensation. 

First, as to Piston Speed.—The interval of one 
revolution was distributeds as follows: 

Outdoor or upward stroke 6845 per cent, 
Indoor or working stroke .........-. .... IW “ ee 
Pause at commencement of indoor stroke 18 = " 

The average revolutions per minute were 6, 
making the time of one revolution 0.154 minute, 
13‘¢ per minute of which is 0.02 minute. Conse- 
quently the piston speed during the indoor or 
steam-acting stroke was 500 ft. per minute, or 
equal to that of the average modern engine. The 
time factor in the cylinder condensation action was 
therefore a comparative minimum. 

Second, as to Range of Temperature in the Cyl- 
inder.—Referring to Fig. 3, it is evident that the 
piston and cylinder head on the steam-acting end 
were never relieved of pressure below that corres- 
ponding practically to the terminal expansive pres- 
sure. The maximum range of temperature is there- 
fore only 32° Fahr., and the steam-acting end of 
the cylinder is never in direct connection with the 
condenser. Hence the two ends of the eylinders 
act in relation to each other like the two cylinders 
of a compound engine so far as the division of the 


ety 


*Experiments with a 17 x 30 non-condensing engine 
at '% 4 and 4 cut-off, and at speeds varying from 8 
to % revolutions per minute, has shown that there is 
a reduction of cylinder condensation equal to yy lb. 
of steam per hour per H. P. for each revolution increase 


of speed per minute. See paper 349, Vol. X. Trans, 
Inst, Mech. Engrs, 


+The accompanying indicator card Fig. 6, taken from 
a 17x 30 non-jacketed engine at 77 revolutions, gave a 
water consumption of 54 1ba, per hour per H. P., which 
makes the cylindercondensation zero. Steam was throt- 
tled from 90 Ibs, to the average admission pressure, 13 Ibs, 
The range of temperature is only 23° Fahr. while the 
superheating due to withdrawing was 55 degrees. Less 
degrees of throttling gave amounts of cylinder conden- 
sation which were greater in proportion as the throttling 
was less. See paper quoted in preceding note. 


tA 7x 14 engine was run at 160 revolutions with 
steam at 60 lbs. pressure cutting off at about one-third, 
and the condensation per stroke during admission found 
to be 0.51 lbs, The same renge of temperature was 
produced by steam of 75 Ibs. pressure throttled to at- 
mospheric pressure, cutting off at the same point of 
stroke, and expanded by use of a condenser. The revol- 
tutions per minute were the same as in the first experi- 
ment. The condensation during admission was 0.15 Ib. 
per stroke, or less than one-half that for the non- 
throttled steam. The superheating due to the throttlin 
would be 60° Fahr, if the steam was pertoctiy dry, whic 

e 


in the case of the experiment was the case within 1 per 
cent. 


* Tam indebted for these figures, as well as for much 
information and the use of rare literature on the subject 
to a veteran engineering friend, formerly a close ob- 
server of the operation of Cornish engines. The distri- 


bution of time we determined by observation with a 
plit-segond stop watch,” 
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range of temperature between boiler and condenser 
is concerned. 

Third, Temperature of Interior Surface during 
Admission.—The outdoor stroke was performed at 
less than 100 ft. of piston speed. During this com- 
paratively slow movement, the steam on both sides 
of the piston was at about 6 lbs. absolute pre.sure 
or 170° Fahr. in temperature, while the steam in the 
jackets was at 100° greater temperature. Under 
such conditions, it is not difficult to conceive that 
all moisture in the steam formed during expansion 
would be entirely driven off the interior surfaces, 
and the latter made to assume the temperature of 
the jacket steam, except an infinitely thin layer of 
metal in direct contact with the steam of 6 lbs. 
pressure. Hence when, upon the completion of the 
indoor stroke, the piston remained at rest fora time 
more than equal to the time of the whole outdoor 
stroke, with the clearance spaces full of steam of 
admission pressure, it is easy to imagine that the 
jacket, which had then a superior temperature of 
over 50°, could make the temperature of the interior 
surfaces, including the piston and cylinder head, 
quite equal to that corresponding to the pressure of 
admission if not in excess thereof. . As a conse- 
quence of this, no steam could condense during the 
initial entry to the cylinder, and the superheating 
due the throttling could neutralize the slight con- 
densing effect of the surfaces uncovered up tocut- 
off as the piston advanced. We conclude therefore 
that the Cornish pumping engine, besides possessing 
high piston speed, had all the advantages of a com 
pound engine in the division of the range of temper- 
atures to which the cylinder was exposed, and final- 
ly its periodic irregularity of motion, in conjunction 
with the wire drawing of the steam, afforded extra- 
ordinary facilities for the effectiveness of action of 
the jacket.» The combination of all of these features 
makes it entirely reasonable that the cylinder con- 
densation in this type of engine should be less than 
in any modern engine, and entirely probable that the 
economy reported by WICKSTEED was the result of 
the entire absence of cylinder condensation, as his re- 
sults indicate. 

(TO BE CONTINUED.) 


The Toronto Esplanade Question. 


A very lively and aggressiye movement, looking 
toward theexecution of a great and somewhat novel 
public improvement, has been for some time in 
progress in the city of Toronto, Ont., and has now 
reached a stage of progress which seems to make it 
proper that we should fully describe it, as the case 
is one of great engineering interest, not for itself 
alone, but asa type of a large and increasing class 
of terminal problems which demand solution, aris- 
ing from the rapid and simultaneous growth of 
cities and of railway traffic. The same problems in 
substance, therefere, are certain to arise again and 
again, as is now the case in all parts of this conti- 
nent. 

The city of Toronto, we may premise, is easily 
the most thriving and progressive city in Canada 
and has recently enjoyed a remarkably rapid 
growth. After comparatively slow increase from 
45,000 in 1861 to 56,000 in 1871 and 86,000 in 1881, it 
jumped to 168,000 in 1888, and by 1890 91 seems quite 
certain to reach 200,000 or more. Its railway traffic, 
of course, has grown even more rapidly. Until 
lately this was practically confined to the Grand 
Trunk system, which absorbed four or five local 
lines, and to two or three still independent local 
lines which on the advent of the Canadian Pacific 
Railway were absorbed by that line. The natural 
effect of these conditions was to give the Grand 
Trunk almost a surplusage of terminal area, but 
yet.an ill-arranged yard made up by successive ac- 
cretions. Moreover, the Grand Trunk main tracks 
were naturally carried through the turn ona level 
along the water front. 

This water front is strictly limited at Toronto 

*It is worthy of note that in the Boulton & Watt 
pumping engines, in which steam of about 18 Ibs. pres- 
sure was used without expansion, the economy as found 
by WUCKSTEED was 34 lbs of steam per hour per H.P.,a 


result consistent only with the absence of cylinder con- 
densation. As such a result must,as shown above, be 
principally due to the jacket, it should be noted that this 
fact makes it quite consistent that Watt should have 
looked upon the steam jacket as conducive to consider- 
able extra economy, and yet the use of a jacket be value- 
less On modern engines, where double uniform action 
aod absence of wire-drawing during admission do not 
afford the facilities for its action present in Cornish 
pumping engines, 


(which has the only good natural harbor on the 
lakes) to the two mile stretch shown on the two 
maps, Figs. 1 and 2, herewith. The harbor jx 
formed by a large sand island opposite the city, 
much used as 4 pleasure resort, and boating and 
yachting is naturally much favored by the larve ex 
panse of still water thus formed. 


When the Canadian Pacific system, which now 
radiates in all directions from Toronto, came to 
seek terminal facilities at that port, they found t}. 
Grand Trunk already occuping all the douh) 
hatched areas in Fig. 1, or*nearly half the who); 
water front of the city; and also with a tight eri 
on Esplanade St., which it occupied with fou; 
tracks on the level along the whole length of 1}, 
water front. Two of these tracks, by an almos 
ridiculous survival of village conditions, were \se: 
simply for standing cars on for loading and un! iad 
ing, so that the whole street—naturally an impor 
tant water front business street—became merely « 
long-drawn-out and dirty freight-yard. 


These conditions depreciated the market value ot 
the whole water front, and made it natural and 
comparatively easy for the C. V. R. to solve thei 
terminal problem by buying uv in the open market 
a sufficient area of the remaining water front from 
owners in fee or leasehold (the fee of the water 
front is largely in the city); and this they did with- 
out opposition and at large expense, substantially 
as shown on our first map; when at last, in the 
eleventh hour only, the citizens of Toronto woke up 
to the fact that the whole water front of their city 
was in rapid progress of conversion into a rail 
way yard; the part acquired by the C. P. R., as 
shown in Fig. 1, being the most used part of the re 
maining water front. In fact, a formal tripartite 
agreement had been drawn up between city officials 
and the two railways, legalizing and perpetuating 
the conditions of Fig. 1, and containing, it should 
be added, some liberal provisions by the C. P. R 
and (less notable) G: T. R. to minimize the evils of 
such a situation by overhead bridges and otherwise 
end only a disagreement about some really minor 
details awoke the city to a realization of how essen- 
tially inadmissible were the whole conditions 
This very late awakening, in its turn, has naturally 
had a somewhat irritating effect on the railways, 
who say with great truth that if the city was not 
satisfied with what was prcposed they should have 
been informed a year or two earlier, before such large 
expense of time, labor, and money had been incurred 
Unfortunately, municipalities are apt to be slow in 
such matters, and yet cannot be expected to aban- 
don reasonable, indeed necessary, demands because 
too tardily thought of: Ncw, at any rate, the city 
is practically united, we Lelieve (the fact is denied, 
and not yet proven), in demanding something dif- 
ferent and better, and stands ready to bear its fair 
share of the burden, if it is once clexr what its fair 
share is. 


The Board of Trade and the City Council took 
almost simultaneous action on the matter. The 
Board of Trade appointed a Railway Committee, 
of which Mr. D. R. WILKIE was chairman, ani 
this committee engaged Mr. A. M. WELLINGTON, 
of New York, to examine into and report on the 
question, which he did on Aug. 16, 1889, proposing 
the readjustment of water front and terminal 
facilities outlined in Fig. 2. The Esplanade Com 
mittee of the City Council appointed Col. C. 5. 
GzowskIE, of Toronto, and Mr. WALTER SHANL\, 
of Montreal, to report on the same question, it 
conjunction with Messrs. GRANVILLE C. CUNNING- 
HAM, Assistant City Engineer, and V. SANKEY, City 
Surveyor, which they did on Sept. 17, 1889, entering 
much more fully into local details, minutiv of 
cost, etc., than the first report. In the mean time 
a Citizens’ Association had been formed, and 
Messrs. J. H. ARMSTRONG, C. E., and JOHN GALT, 
C. E., with Mr, HuGH BLAIN, Chairman, submitted 
to them still a third report on the same matters, 
Oct. 30, 1889. Mr. ALAN MAcDOUGALL, C. E., also 
acted as consulting engineer for the Citizens 
Association. 


The two last-named reports differed only in detail 
from each other, and from the first-named, but 
some of these details were important (a summary o! 
them will be given later) and several conferences 
of engiueers were beld which resulted practical!) 
in a joint report. This was done under the aus 
pices of a large joint committee of the City Council 





January 4, 1890. ENGINEERING NEWS 5S 








Board of Trade, Citizens’ Association, Harbor Coin- 
mission, ete., a sub-committee under Mr. EDWARD 
Gurxey, Chairman, having immediate charge of 
details. This committee has now (Dec. 24, 1889), 
after receiving the engineers’ reports, recommended 





z » 
a single plan, taking what it approved from each g f ¥ & 
report, and differing from that shown in Fig. 2 only a 
in the details noted briefly below it, and hereafter } 
more fully. 
Mr. WELLINGTON’S report was in substance as AE | ‘| 
follows, omitting details of merely local interest, $] = | 


and those relating to details of cost: 


To the Chairman and Members of the Railway Committee 
of the Board of Trade of the City of Toronto: 


GENTLEMEN,—Having been commissioned by you to 
examine the existing and proposed status of the railway 
facilities along the water frontof thecity of Toronto 
with the view of seeing what arrangement would be 
most in keeping with the interests and wishes of the citi- 
zens and of the yreat railway companies concerned, and 
baving fulfilled your instructions in that respect by a 
careful study of the situation, I now beg leave to sub- 
mit the following report : 

The difficulties which are now ‘felt in Toronto are in 
their substance common to it and to nearly every other 
large city on the continent, all arising from the general 
fact that the railways and the cities have grown up to- 
gether very rapidly from small beginnings, when the 
magnitude to which the traffic of each would grow was 
little appreciated and when, even ifit had been appreci- 
ated, capitai was too scarce aad costly to admit of ade- 
quate provisions to avoid such future difficulties. 

To haveexacted such provisions would have prevented 
the construction of most of the early railways altogether, 
and it was thereforein the interests of the cities them- 
selves that a cheaper kind of construction was permit- 
ted, Under modera conditions very great annoyances 
are already resulting from such early practice in Toron 
to and many other cities; but great as the evils now are, 
it isimportant to remember in any study ef such prob- 
lems that they still tend to become rapidly greater, ow- 
ing to the simultaneous growth of the cities and railway 
traffic, which for many years to come is certain to go on 
in almost geometric ratio. Any plan, therefore, which 
will not be adequate for at Jeast double the present pop- 
ulation and present railway traftic is to that extent im- 
perfect, 

The situation in Toronto is in two respects more favor- 
able than in most othercities, In the first place, there 
are but two corporations to deal with and to satisfy in 
regard to any proposed plans, the Grand Trunk Railway 
and the Canadian Pacific Railway, these two great 
companies having absorbed the six other independent 
lines which formerly entered the city. But for this for- 
tunate fact, it would probably be hopeless to attempt to 
reconcile conflicting interests. [ do not understand 
either of the two great resulting corporations to be in a 
position to incur any large present expense for Toronto 
betterments, nor have I to propose that either of them 
shall incur any such expense, but it is far easier to pro- 
vide for satisfying all their reasonable demands than if 
there were eight or nine corporations, as there were 
and are in the city of Buffalo, for example, 


The second favorable feature of the situation in To- 
ronto is that the difficulties are all confined to a narrow 
strip along the water front, Owing to the topography 
of the city, and to the enlightened policy of providing 
over or under crossings for all important streets, which 
has been entered upon earlier in Toronto than in must 
similar cities,it is not likely that any further local difficul- 
ties of the kind above referred to will arise for a long 
time to come, if the water front problem be at once 
adequately settled. 
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THE TORONTO, ONT., ESPLANADE AND TERMINAL QUESTION. 


f 
of Toronto Water-Front and Terminal Facilities. As proposed by A. M. Wetuinoton, C. E. 


+h have been recommended by the 


Toronto Water Fronts now Existing, with Proposed 


On the other hand, the Toronto situation is unusually 
unfavorable in this: that the entire available water 
front of the city is now occupied by six railway tracks, 
over which nearly all the railway traffic to and through 
the city now passes. The entire length of this available 
water front is limited, being but a few feet over two 
miles, and there are but few points on it to which ac- 
cess can be had without crossing on a level these six 
tracks. The resulting disadvantages were in the begin- 
ning small, there were few trains and few people wish- 
ing access to the water front, They are already great, 
They mustin‘a few years more become much greater 
than they are now. About half of this water front has 
been for years under railway control and not generally 
accessible, This we may throw outof account. In my 
Judgment any pian foradjusting the situation, to be re- 
garded as entirely acceptable, should provide for perma- 
nently relieving the remaining mile of water front, 
from York St. to Berkeley St., from all obstruction by 
tracks, leaving access to it perfectly free. It is ascant 
water front at best for a city of half a million of people 
such as Toronto bids fair to become. It can be and it 
should be free from all obstruction by railway tracks. 

The intolerable nature of the evils which may flow 
from a situation like the present one may be better 
comprehended by fancying a six track belt railway on a 
ievel, extending all around the water front of New York. 


Fig. 1. 
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The port would be destroyed, It is not likely that Toron- 
to will ever have the present population of New York, 
and still less likely that there ever will be as many people 
and teams seeking access to cach mile of water front; 
but the population of Toronto per mile of water front is 
already larger than New York's, and a much less active 
use of it would cause such an obstruction to be regard- 
_@d as an intolerable evil. 

Two methods of remedying this evil exist,—by building 
overhead roadway bridges across the tracks, or by lift- 
ing the tracks bodily above the street level on an'elevat- 
ed structure, The overhead bridges are far better than 
nothing, but under the conditions existing in Toronto 
their use is open to several very serious objections, It 
seems unnecessary to consider these objections in detail, 
however, as I judge that by the plans subjoined the ne- 
cessities of the existing situation, and the reasonable 
wishes of all three of the parties interested, viz., the 
Grand Trunk Railway, the Canadian Pacific Railway, and 
the city of Toronto, will be met more completely than 
by any other plan which has been submitted or has oc- 
curred to me, and it provides for elevating the tracks 
above the streets along the stated mile of water front. 
| have constantly borne in mind that any plan, to have 
reasonable chance of adoption, must do equal justice to 
all of these three great interests, and muat, if possible, 


be more favorable to each than any other available 
one would be, 


The plan which L have to propose as meeting these con- 
ditions is in brief this: That a new Union Station shall 
be constructed on the south half of the Old Parliament 
Building Square bowing Front St. out around it to the 
north, The grade of the tracks in this building to be 
about Lb tt. above the tracks in the present Union Sta- 
tion. The building to be approached from the west by a 
four-track road on the solid, starting from about Bath- 
urst St.and rising by a very gentile incline along the 
south siope of Front St, A four-track viaduct [since 
eut down to two-track for the present.,—Ep,] to start 
from the station eastwardly and run through the center 
of Esplanade and Mill Sts., in a nearly straight line to a 
point somewhat west of the Don River crossing, where 
it will fork, one doubie-track branch being for the Cana- 
dian Pacific and one for the Grand Trunk, The elevated 
tracks to pass over the upper deck of the Don bridge at 
about the level of the upper chords of the present 
bridge, Thence the Grand Trunk tracks to be carried 
nearly level on an earth fill untilthey reach the grade of 
the present tracks [which they do in about half a mile, 

Ep.) The iarge area between York St. on the 
east and Peter St. on the west,and between Front 
St. on the north and the new “ Windmill’ or 
Bulkhead line on the south, to be given up wholly 
to local freight use, the Grand Trunk retaining 
the north half of this area, which»it now uses, and 
the Canadian Pacific Ruilway having the south baif. All 
this area, as also nearly the equal area west of it, be- 
tween Bathurst and Peter Sts. now owned and used by 
the Grand Trunk exclusively, to be free from all inter- 
ference by city streets and traflic, beyond the slight 
amount which now exists. The city to assume from 
‘Re Canadian Pacific Railway all the land and right of 
Way which it has acquired along the Esplanade from York 
to Parliament Sts., and credit that company with it, as 
below suggested, converting the block between York 
and Yonge Sts, into a water side park, with, piers and 
boat houses for the yacht clubs, island ferries,and other 
pleasure boating interests. 


The scheme thus hastily outlined is considered more in 
detail below, and must be so considered to be fully un- 
derstoced, but its main scope and purpose will be under- 
stood fronr the above, and from a study of the accom- 
papying map, The total cost of the work thus outlined 
should not exceed $2,654,300, as will appear in more detail 
below. 

As it would be useless to suggest the expenditure of so 
large a sum of money without seeing how it was to be 
obtained, I have further to suggest that the entire work 
shouid be carried out at the cost of the city through a 
non-political commission appointed for that special pur- 
pose, and that running rights over it be granted in per- 
petuity to the railways concerned ata fixed annual ron- 
tal, which rental should be such as to return to the city 
say 244 to 3 per cent, of the cost, the city to retain power 
to grant similar running rights to any and al! other com- 
panies Which may apply for it after securing access to 
the viaduct terminals at Bathurst St. or the Don River, 
or both, but the rental received from such new com- 
panies to gO toward the reduction of other rentals, so 
that in no case should the city exact a larger total rental 
than 244 per cent. on the cost of the work, The com- 
panies using the station and viaduct to maintain the 
works in addition to paying rental. For reasons below 
more fully Outlined, I judge it to be equitable and expe- 
dient that the companies using the works should contrib- 
ute to the maintenance and rental charges in equal frac- 
tions, regardless of the number of trains run by each 
leaving each to run as many or as few as it pleases. The 
companies would naturally expect and demand that, if 
the works were executed under the control of a commis- 
sion, the maximum rental charge which they were to pay 
should be fixed in advance, leaving the city to bear the 
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whole burden of any unforeseen excess of cost, but giving 
them the benefit of any reduction in cost below the esti- 
mate, 

The reasons which seem to make this method of con- 
struction expedient are these : 

l. The two great companies which now furnish Toron- 
to with such excellent railway facilities are neither of 
them in a financial position to undertake such a costly 
work, if I correctly understand their financial status. 

2. They have not the same necessity for doing so, 
They, can both of them get along fairly well under their 
existing or proposed arrangements. It is the City of 
Toronto which will be the greatest sufferer. 

3. The city can raise the money easily at 344 to 344 per 
cent. The companies would in one way or another have 
to pay nearly double that, even if it be practically possi- 
ble for them to raise it atall. Under the suggested ar- 
rangement the improvements will cost the companies 
$353,000 to $36,000 per year each, gross, from which is to be 
deducted interest on the value of the property turned 
over, Were they to construct the work themselves the 
cost might be $80,000 ep ‘a. They can well afford the 
smaller sum, while they might easily hesitate at the 
larger sum, 

4. The City of Toronto owes more to the railways 
than the railways owe to Toronto. Howeverit may be 
with a property like the New York Central, which has 
been enormously profitable to its owners, there would 
be an injustice in forcing comparatively poor corpora- 
tions, which have yet served the public as well as the 
New York Central, into expenses demanded much less by 
the growth of their own traffic than by the growth of the 
city. 

5. If the railways contributed a part or all of the cost 
of the structure, they might with reason demand that it 
should be retained forever for their sole use. This is 
not for the interest of the city, nor should it be per- 
mitted under any circumstances, While there seems no 
immediate probability of any third company coming to 
the city, nor any need therefor, the city should caretully 
guard the right of any new compary to obtain running 
rights to the union passenger station, nor can either of 
the present corporations serving ‘i: city reasonably ob- 
ject to this. It will still be difficuis enough for any sucb 
company to place itself in a position to complete for 
Toronto business on equal terms. 

Fa (TO BE CONTINUED.) 


The Brooklyn Bridge Terminals. 


Yheapplication of the Board of Trustees of the 
Brooklyn Bridge for leave to condemn additional 
lands for enlarging the New York terminus has 
been granted, as was all but inevitable from the 
first, it being plainly without the proper scope of 
the courts of law to determine whether or not the 
measures proposed were the best for the end, or 
eevn effective. The land is wanted to carry out the 
double-platform guantleted-track plan, known as 
the Barnes-Martin, adopted by the trustees last 
year, which at the time it was claimed could be 
carried out without buyiug any more land, al- 
thgugh it was sufficiently evident even then that 
this was not at all the case. The plausible ground 
on which the condemnation of the laud was op- 
posed was that ‘‘no necessity had been shown’’ 
since it was Cenied that the plan was either safe or 
workable. A good deai of testimony on this point, 
pro and con, was taken, but Judge O'BRIEN, of the 
New York Supreme Court, holds this ground of ob- 
jection to be untenable legally, whether sound or 
not practically, in a very sound opinion reprinted 
below, which will have a certain interest to our 
readers from its bearing on a considerable class 
of similar questions which arise from time to 
time. 

The bridge officials have now, therefore, full 
power to carry these plans,into operation if sojdis- 
posed. It remains to be seen what the result will be 
Tue plans as then proposed, and in substance as 
now proposed, were described and illustrated by us 
in our issue of April 28, 1888, when the plan was 
first adopted. That their nature may be better 
understood by the large class of readers who cannot 
be expected to carry such details very long in their 
memory, we shall next week reproduce this cut 
from our issue referred to. 


Judge O’BRIEN’s opinion, referred to above, was 
as follows: 


I fail to see how any question can arise upon the 
testimony taken in this case as tu the necessity ot the 
lands in question for the purposes set forth in the pe- 
tition. All the witnesses examined on behalf of the 
petitioner, as well as those called in opposition, ad- 
mitted that the existing terminal facilities were inade- 
quate. It is ma’e to appear that tbe terminal plat- 
forms now in use were built in 1882 and 1883 to 
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accommodate. about 7,200 passeagers an hour, and were 
then thought to be sufficient, being accommodation < 
40 per cent. greater than had prior to that time bee 
carried by the Fulton Ferry. That this original view 
was correct is evidenced by the fact that according t. 
the table furnished it is shown that during the firs: 
years—T883 and 1884—the bridge carried 8,000,000, the 
terminal facilities being entirely adequate. Thetraffic, 
however, has so increased that there were carried last 
year on the railroad over 22,000,000 passengers. This 
increased traffic, notably during the evening hours, 
has rendered the New York terminus 80 overcrowded 
that thereis an ever-present danger to life and limb. 
Fourteen thousand passengers cross within one hour 
every evening to Brooklyn, and according to the test)- 
mony of one of the witnesses, the crowd fills not only 
the platforms, but the approaches and stairways, and a 
moment’s delay in the trains, or a slight increase in 
travel from rain or an accident, will accumulate a 
erowd which will reach beyond the ticket boxes and 
stop the sale of tickets. To secure facilities fcr run- 
ning the railroad, to accommodate the ever-increasing 
traffle without imperilling life, more tracks and plat- 
forms, together with the necessary additional ap- 
preaches and stairways to give access and egress, are 
required. This additional space or land so required is 
here sought to be condemned. It is strenuously con- 
tended that the use to be made of the additional land 
sought to be acquired, as shown by the plan,is incon- 
clusive, by failing to prove that,if adopted and cariied 
into effect, it will fail to secure such needed additional 
facilities or conduce to a better operation of the rail- 
road or the publie weal. The answer to this line cf 
reasoning, however, is apparent, if the necessity for 
condemning the land for public useis shown. It hardly 
comes within the scope of a judicial inquiry to eximine 
and determine as to the relative merits of rival plans, 
and thus take away di-cretion in this respect vested in 
the trustees by statute. In Curtis vs, Leavitt, 15 N. Y., 
p. 64, where this question as to necessity in connection 
with the power vested in trustees of determining as to 
the different modes of exercising the same is discussed, 
the tollowing language is used: 


It is truly ssid that corporations can only exercise 
such incidental powers as are necessary to carry into 
effect the express objeers of their charters. But neces- 
sity is a word of flexible meaning. There may be 
an absolute necessity, a great necessity, and a small 
necessity; and between these degrees there may be 
many others depending on the ever-varying exigencies 
of human affairs. Itis plain that corporations, in exe- 
cuting their express powers, are not confined to means 
of such indispensable necessity that without them 
there could be no execution atall. The contrary doc- 
trine would lead at once to a very great absurdity; for 
if there are several modes of accomplishing the end, 
neither one is indispensable, and each would exclude 
all the others. And thus, by inevitable logic, an express 
grant of power would lie forever dormant, because 
ae are more modes than one of carrying it into exe- 
cution. 8 

it 1s almost as difficult to 'say that !the incidental 
power depends for ::s existence on the degree of neces- 
sity which connects it with the power in chief. Such a 
doctrine would impose upon courts a never-ending 
difficulty, for the inquiry would always be whether the 
chosen instrumentality 1s the very best that could be 
selected; and if not the very best, however minute the 
differeuce may be, then the inevitable decision must 
follow that the choice was fatally bad, although strictly 
adapted to the end in view and made in the utmost 
good faith. These demonstrations, for such they 
appear to me, would seem to leave but one other con- 
clusion, which 1s that corporations, along with their 
specific powers, take all the reasonable means of execu- 
tion, all that are convenient and adapted to the end in 
view. although not the very best by many degrees of 
com parison And this is a doctrine which must 
necessarily result in the liberty of choice among those 
means. Tbe choive may be wise or unwise. If made 
in the exercise of ,an intelligent good faith, the wisdom 
of the selectmen may b- called in question, but the 
power to make it cannot be. 


In the matter of the Union Elevated Railroad Com- 
pany, 113 N. Y., p. 275, Judge GRay wrote as follows: 

If the charter seems to authorize the proposed tak- 
ing, and the action of the directors seems to be fre« 
from the influence of unworthy or dishonest motives, I 
do not see why the courts should interfere with the 
exercise of their discretion. Granted the power, and 
no suspicions of tbe honesty of corporate intentions 
being maintainable upon the proofs, the vourt cannot 
interfere with the exercise of the power. The cnly 
limit to its exercise would seem to be the reasonable 
necessity of the corporation in the discharge of its duty 
to the public. 

While, therefore, the question of a necessity is one 
which may be inquired into, except in cases where the 
land sought to be taken has been designated by legis- 
lative act, and while the determination of the Board of 
Directors or Trustees is not conclusive upon the ques- 
tion, yet when the necessity has been shown by com- 
petent proof, and no suspicions of the honesty of cor- 
porate intentions or bad faith is alleged, the court wil] 
not interfere with the exercise of a reasonable 
discretion. 


LOCOMOTIVE BUILDING IN 1889, according to sta- 
tistics collected by the Railroad Gazette, was less 
active than in 1888. [In the past year it reported 
1,860 engines built by 16 firms. In 1 there were 
2,180 locomotives built by 17 firms, 
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Head-Gates and Boom of Main Canal, 
Dolores, Col, 


(With Inset. 


This week’s inset illustrates the full detail of the 
head g*te and boom of the main canal ot the Color 
ado Water Supply Company, as kindly furnished by 
the Chief Engineer, Mr. W. H. WELLS, C. E. 

Che inset, being reproduced from the working 
drawings, sufficiently explainsitself. The bill of 
material on the original plans may be summarized 
as follows : 

Head Gates.—Timber, 7,835 ft. B. M.;- iron bolts 
and washers, 71 lbs.; 20d nails, 73.4 
Ibs.; 33 railroad rails, 1° ins. high 
and 30 ft. long, and all gate gearing 
to be furnished by the company. 


Sir Gates.—Timber, 641 ft. B. M ; bolts, washers, 
and nails, 151.2 Ilbs.; all gearing, 
railroad iron, and spikes to be fur- 
nished by the company. 

Four Wing Walls.—Timber, 6,961 ft. B. M. ; bolts, 
washers, and nails, 95 !bs. 


One Wing Extension Wall.—Timber, 1,740 ft. B.M.: 
bolts, washers, and nails, 24 Ibs. 


The total of lumber used is 17,177 ft. B. M., and 
the total of wrought iron, exclusive of gearing and 
rails and spikes above referred to, is 414.6 Ibs. 

The head-gates of the Colorado Water Supply 
Company are situated near the towa of Dolores, on 
the Dolores River, Montezuma County, Colorado. 
The Montezuma Valley Water Supply Company, 
“fell by the wayside’ in the construction of their 
works, and went into the hands of a receiver, with 
but little canal work completed, and less than two- 
thirds of a 5,400 ft. tunnel finished. The receiver 
constructed the tunnel and partially finished sev- 
eral laterals, when the old rights were brought up 
by Portland, Me., parties, under the style of *‘ Tne 
Colorado Water Supply Company.” 

The old company had at an enormous expense put 
in a boom near the north portal of the tannel, and 
this was used as a head-vate during the season of 
1830; at the time the boom was put in place, great 
and apparently insurmountable obstacles were en- 
countered, and the floor of boom was left 2 ft. 
above the bed of the river. In August and Septem- 
ber, as well as the latter part of July, it became im- 
possible to persuade water (which was then low in 
the river) over the boom, anda wing dam had to 
be thrown across the river to carry water enough 
into the tunnel and main canal to supply the de- 
mands for the remainder of the same. 

Such a state of matters not being admissible, the 
coming season plans for new head-gates, tu be 
placed 2.7 ft, below the normal bed of the river (at 
the location of head-gates) were prepared and 
work began early in October. The situation of the 
gate was not all that could be desired, but it was 
the only point for a gate to connect with the tunnel, 
which could not well be abandoned. 

The ground consists of some 4 ft. depth of slimy; 
treacherous mud, full of roots, willows, and débris 
of all kinds; this was succeeded by 1's ft. of quick- 
sand, after which a good foundation of gravel and 
boulders was reached. The main expense attached 
to the head-gate was setting and digging out ma 
terial below the river bed. 

A row of sheet piling was driven on the east, or 
river side, and a channel 25 ft. broad on the bottom 
and 6 ft. deep was first excavated to the tunnel, in 
order to assist in disposing of the water and act 
as main canal when next season began. 

After getting below water level, in the river, it 
became almost impossible by working two pumps, 
and both night and day, to keep the excavation 
clear of water. To add to his trouble, the frosty 
nights came on, rendering another difficulty in the 
way of keeping laborers in the pit working up to 
their knees in ice-cold water. 

After being, so to speak, submerged for three 
weeks the new sills and floor beams were set to 
grade; often it was comparatively a small matter 
to finish the structure and back fill. It may as well 
be added that before back filling all the bottoms 
and wings were tamped and packed with horse 
manure ; this material being found by the engineer 
unequalled for preventing leakage and stopping 
leaks in dams since the gate was completed. No 
difficulty of any kind has been discovered in operat- 
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ing, and now, ina low stage of water, the gauge on 
the river side of gate shows 5 ft. of water, promising 
ood returns for the trouble this the 
next irrigating season begins 


fall, when 


On December 9a rock dam on south portal of 


the tunnel was compieted, which diverts water inte 
the “narraguinip” and 
which 


East Laterals,”’ a sketch of 


it is hoped will be shortly given in this 
journal. 
The Sault Ste. Marie Canal. 
Gen. O. M. Pork, United States Engineers, has 


just retarned from an ofticial inspection of work 
on the Sault Canal. He reports Collins & Farwell. 
the contractors, as having thus far performed one 
sixth of the work, which is 
POE expected. 
ployed. 


not as much as Gen. 
They have only about 150 men em 
The canal is now closed for the season, and 
the following tabulation shows the business of the 
last two years: 
COMPARATIVE STATEMENT OF 


THE AMOUNT 


AND VALUE OF COMMERCE THRO! 'GH THE ST. 


de 
é 





Bridge and the mouth of the Ohio, the spans over 
waterway to be 500 ft., channel spans 650 ft., all 65 
ft. above high water. Between the Ohio River and 
Natchez, spans over waterway must be 600 ft., length 
of channel span to be prescribed by the Secretary 
of War, all 70 ft 

These are pretty stiff requirements, but they can 
he met, doubtiess hereafter have to be 


above high water 
and will 
met. 


Mr. RIcHARD H. BUEL, the well known mechani 
‘al engineer, has disappeared. He was last seen the Fri 
day before Christmas, when he said be was going to Bos- 
ton and would be home on Christmas, He did not re 
turn, however, and detectives have been unable to find 
any trace of himin New 
good heaith, had good habits and a good business, and so 


York or Boston, He was in 
far as is known, he had no unpleasant éntanglements of 
any kind, nor did he carry large sums of money with him 

Mr. BUEL is about 4) vears old and was many years ag 
Naval Academy at Annapolis and 
iater at the Stevens Lostitute, in Hoboken 
married. 


an instructor in the 


He is un 


MARY'S FALLS CANAI 


MICHIGAN, FOR THE CALENDAR YEARS ISS AND 188! 





Increase. Decrease 
(uantity, Price Total caluation 
[tenx. — exnsantnt is per 
s unit 
] RSS }&S0 fie nthe Amrnt™ Sas ]&RU 
cincinnati se 
*Vessels, number 9579 
Lockages, number 4,664 SOO 22 
Tonuage, registered, net tons 7 221,035 2,091 276/41 





Tonnage, freight, net tons. : 
Passengers, number. 25,558 
Coal, bard and soft, net tons 2,105,041 
Flour, barrels 2,190. 726 
Wheat, bushels ‘ 
Grain (other than wheat)bush’'is 
Manufactured iron, net tons 
Pig iron, net tons at 

Salt, barrels.. 

Copper, net tons 

Iron ore, net tons 

Lumber, Mft. B. M.. 

Silver ore and bullion, net tons 



















Building stone, net tons 341 
* Unclassified freight, net tons BAAS 
Totals. 
*Steamers 6501 
Sails. 2,635 
Unregistered craft : 444 
Total 8580 


* Included in unclassified freight for 1889, 
Wool, 2.°46 tons and hide 304 tons. 


Valuation based on estimates of 1885, 








Valuation for 1885 $538 413,472.15 
Valuation for 1886 69,080,071 .95 
Valuation for 1887 79,981 757.7 


Valuation for 1888 
Valuation for 1889 


Canal was open to navigation during season of LASS, 212 
days. 

Canal was open to navigation during season of 1A8®, 
234 days. 


NATIONAL REGULATIONS FOR BRIDGES OVER THI 
MISSISSIPPI AND TRIBUTARIES.—Secretary Procror 
has approved a bill which is judged likely to pass, 
under which bridges in the future must be built 
according to the following requirements: On the 
Missouri River, about the mouth of the Platte, all 
bridges to have a channel span not less than 300 ft. 
long and head room of 50 ft above high water: 
between the Platte and Kaw Rivers, all spans over 
waterway to exceed 300 ft., channel spans 400 ft. 
and head room of 50 ft. above high water; between 
the Kaw River and the mouth of the Missouri, all 
spans over waterway to be 400 ft 50 ft. above high 
water; all bridges on the Missouri to be high 
bridges ; on the Mississippi River above the mouth 
of the Missouri, and on the [lineis and Despiaines 
Rivers, ali high bridges; spans over waterway to 
be not less than 350 ft, and 55 ft. above high-water 
mark ; no part of the structure to be Jess than 10 ft. 
above high-water mark; all low bridges to have two 
or more draw openings of not less than 200 ft. 
channel way, and one fixed channel span of not less 
than 350 ft. (Some slight local modifications of 
these requirements are permitted on the Illinois 
and Desplaines Rivers.) Pile and pontoon bridges, 
similar to the one at Prairie du Chien, Wis., may 
also be built. 

Between the mouth of the Missouri and St. Louis, 
bridges shall be 400 ft. spans over the wacerways, 
500 ft. chanuel spans, and 55 ft. aboye high water. 
At St. Louis, north of the Eads Bridge, channel 


spans of 500 ft., 55 ft. high. Between the Eads 





1,104,599 17 


L54jol 











45,944 23 $ 350 $ 7.367.643.50 § 5.702.180 50 
Sez 50) 10,.953,.625.00  11,143.535.00 
2 AGT ws 1S.224,423.08 — 15.907.216.92 
110.9387 }05 oS LOS) S61 84 
17314 36 00 i 
i700 

42,183 20 Law 168.250..00 
‘ 20000 6, 691,000,000 
§ 006 SOO IM 14, 3),.402 50 
3 326,986 00 5,679 972 00 
WU 5ST 1S Vi4 5881S 
3.00 oD. 10 on 35 58000 
33444 10 60 00 20,751,240 00 18.744.600,00 


$ 82,155,019 
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Foundations of the Northeast and Southwest 
Quays of the Outer Harbor of 
Calais, France 


The following is a translation in part of a report 
on the Harbor of Calais recently made by the Chief 
Engineer in charge, M. BETILLART, and kindly for 
warded to this journal by Capt. F. A. MAHAN, U.S. 
Engineers. 

While work was going on, the excavation for the 
outer harbor was separated from the channel by 
only a mere sand coffer-dam, some parts of which 
were on old structures, so that no absolute reliance 
could be placed on either its strength or tightness : 
it was therefore considered prudent not to pump 
the water out below the limit fixed for the earth 
works to be carried on out of water. 

The foundations bad therefore to be sunk for both 
quays 5 metres (16.40 ft.) below the bottom of the ex 
cavation. The general width of these foundations 
metres (23 feet). To dig in fine, easily moved 
sand, trenches 25 ft. wide-and 16.40 ft. deep, and 
found the quay walls, it was necessary to make very 
costly timber inclosures, excavate the sand from the 
interior, and lay under water a high mass of con 
crete, an operation which could only be carried on 
under defective conditions. It would certainly 
have been better to resort to some of the methods of 
laying foundations by means of compressed air 
These methods are also expensive, but more sure. 
After a few trials, which gave excellent results, the 
engineers proposed to apply to the sinking of ma 
sonry wells with rectangular bases as great even as 
24 ft. square by 16.40 ft. high, the system, pure and 
simple, devised at Calais for driving wooden piles, 


Is ¢ 


The system as originally proposed was rigorously 
carried out for the entire foundation of the north 
east quay. The continuous wall of this quay has a 
normal thickness of 23 ft. The foundation was 
formed of wells of which the outside horizontal 
section was rectangular, 6.50 metres (21.32 ft.) long, 
parallel to the face of the wall, and 7 metres (23 ft. ) 
perpendicular thereto. The horizontal section of 
the interior is octagonal, or better a rectangle hav 
ing its sides parallel with the outside, and the right 
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abgies cut off, so as to strengthen the masonry at 
the four corners. 

The outside faces of the well are vertical. The 
faces of the inside are built up vertically to a height 
of .0 metres (1.64 ft.) from the base, the thickness 
of the walls being 1 meter (3.28 ft.). From this 
point the masonry overhangs toward the center, for 
a height of 2.10 metres (6.89 ft.) so as to increase the 
thickness of the sides to 1.75 metres (5.74 ft.), this 
thickness being then maintained tothe top. The 
total height of each well is from 4.50 to 5.00 metres 
(14.76 to 16,40 ft.), 

The blocks were built on the ground at the bottom 
of the excavations without the interposition of any 
plank or timber frame. The base, for a height of 
0.50 metres (1.64 ft.), was made of a mass of hy- 
draulic cement concrete laid inside of a mold which 
could be taken apart, So soon as the concrete was 
sufficiently hard, the rest of the well was built of 
rubble masonry with hydraulic cement mortar. As 
a rule, the sinking of the blocks was not begun until 
ten days or a fortnight after they were finished. 


This operation was performed by stirring up the. 


sand under the block by means of a strony and con- 
tinuous current of water and then throwing the 
mixture of sand and water outside of the well. 
‘This current was obtained by means of force pumps 
which took the water from the bottom of the exca- 
vations, and # centrifugal pump which returned to 
the excavation the sand aud the water sent in by 
the force pumps, 

The centrifugal pump was driven by a 10 H. P. 
portable engine. ‘Loe suction pipes suspenved rem 
a light scaffold, descended vertically in the middle or 
the well, the mouth being a little below the base of 
the well. The force pumps used were four small di 
rect-acting steam pumps, discharging about 150 gal- 
lons per minute. Each pump supplied three nozzles at 
the end of iron spiral india rubber hose, passing over 
sheaves borne by a light temporary scaffold on top 
of the well. The steam was supplied by two verti 
cal boilers, 

All this plant was set on four small cars runoing 
on a track laid on the bed of the excavation parallel 
with the face of the wall. Of the twelve nozzles in 
use, eight followed down the interior walls of the 
well at the middle of each side of the octagon, the 
remaining four being arranged around the suction 
pipe of the pump; three of them opening out around 
the suction head kept the sand well stirred up, in- 
creasing the discharge and reducing the chances of 
choking. The twelfth nozzle was permanently at- 
tached to the suction pipe, and discharged inside the 
latter just above the foot valve. This arrangement 
devised by Conductor DEANNoY, in charge of carry- 
ing on the work, was an almost complete prevent- 
ive of the choking which caused at first great loss of 
time. 

The streams from the nozzle all working together 
stirred the sand up in the water and the sandy mix- 
ture was thrown out by the centrifugal pump. 
Care was taken to so regulate the amount of water 
thrown out as to keep it about equal to the amount 
pumped in and to keep the level of the water in the 
well very slightly below the normal level of the 
water in the ground, In this way there was no dan- 
ger of the sand outside caving into the well, and but 
very little more than the volume of the well was 
pumped out, 

Two spirit levels set at right angles gave the 
means of closely watching the regularity of the 
sinking. There was almost no trouble in keeping 
the bubbles within their boundaries by merely 
lowering or raising the nozzles so as to make them 
cut the sand to a greater or jess extent, 

When a well had reached bottom after going 
down about 4or 5 metres (13, 12 to 16.40 ft.) according 
to the level of the oottom of the excavation at the 
point where it was sunk, the sand was allowed to 
settle around it: then it was filled up fora height 
of 2 to 2.50 metres (6.56 to 8,10 ft.) with concrete, laid 
under water, made of pebbles, Tournai lime, trass 
and sand. 

When this layer of concrete had hardened, it 
formed, by reason of the shape of the bottom of the 
well, a perfectly tight plug, which resisted the un_ 
der pressure of the water. The inside of the well 
was then pumped out, and the filling was continued 
with Portland cement concrete to the level at which 
it was possible to complete the filling with masonry, 
Kach well thus formed a perfectly solid foundation 
block, 
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The following method was followed for making 
the foundations of the quay: A general plan was 
prepared showing the dimensions and positions of 
each well, maintaining between twoadjoining wells 
a space of 0.40 metres (1.31 ft.), which was to be 
filled afterwards. The lines were laid out and the 
odd-numbered wells were built and sunk, and 
after them the even-numbered. Experience had 
shown that two wells, separated by the space re 
quired for athird,could be put down just as though 
each one stood alone On the other hand, when the 
sinking of the even-numbered wells was carried on, 
it was found that influences of the two adjacent 
wells was neutralized, so that the putting down 
went on very regularly although rather more slowly. 

No fiJling was put into a well untikits neighbors 
had been sunk,so as to avoid any trouble which 
might arise from the sand being possibly drawn 
from under the foundation. When a whole row 
of consecutive wells had been put down and 
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scribed. The total weight of each was about 800 
tons. They were sunk with the same strict exact 
hess as that of the smaller wells of the northeas: 
quay. But rather more difficulty was found in join 
lng them to prevent the entrance of sand,which had 
a tendency to come in under the sheets of iron. 

The length of time required to sink a well 6.50 
ty 7.00 metres to an average depth of abou: 
4.50 metres {varied from 10 to 35 h., with an 
average of 21 h. 45 min. for the odd-numbered wel|< . 
and from 15h. 30 min. to 65 h., with an average of 
23h. 45 min., for the even-numbered wells. ‘1, 
volume displaced per hour was 6.35 cubic metres. 
(8.30 cu. ,ds.) on an average per hour for both oc: 
and even-numbered wells. 

The length of time required to sink the wells s }), 
8 metres to 4 mean depth of about 8 metres varie 
from 383 to 92h., with an average of 43 h, for odd 
numbered ones ; and from 22 to 119 h., with an ay 
erage of 45 h,35 min., for the even-numbered wells 
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filled, the spaces between them were filled up. 
Vertical grooves had been made in the adja- 
cent faces so as to facilitate fastening the blocks 
together, which operatiou was carried on as fol- 
lows: 

Over the outer and inner faces of two adjacent 
wells was put down a piece of sheet-iron, by means 
of a water-jet, until it reached the bottom of the 
wells. These sheets of iron formed an inclosure 
where the sand was stirred up and pumped out as 
already described. The space was filled up with 
concrete of hydraulic lime and trass. On the blocks 
thus joined was built the upper part of the wall, 
formed of a perfectly homogeneous masonry mass 
of rubble laid in Portland cement mortar. 


The construction of the concrete base of the wells, 
sinking these wells, and removing the sand were 
carried on by day’s labor; the contract work included 
the construction of the masonry, making and using 
the concrete for filling and connecting the blocks. 

On account of the ease with which the founda- 
tions of the northeast quay were put in, the dimen- 
sions of the wells for the foundation of the south- 
west quay were increased as well as the depth to 
which they were sank, These wells, of which the 
outside section was 8 by 8 metres (26.24 by 26.24 ft.) 
and the height 8.75 metres (28.70 ft.), were built and 
sunk in two operations by the methods already de- 


The volume removed per hour was 10.88 cubic me 
tres (14,22cu. yds.) agan average for both odd and 
even numbered wells. 

The cost of sinking the wells was 99,000 francs 
(#19,800), including 27,500 francs ($5,500) for purchas- 
ing a doudle set of pumps and hose, forming the 
plant for two outfits. This cost corresponds toa 
total volume of material removed of 31,253 cubic 
metres (40,848 cu. yds.), which brings the net cost to 
about 3.17 francs for a cubic metre of sand removed 
and replaced with masonry. (3.17 francs per cubic 
metre equals 30.484 per cu. yd.) The cost of remov- 
ing thesandfrom between the wells and replacing 
it with concrete was 16.24 francs per cubic metre, 
($2.49 per cu. yd.) 


THE WORLD’s EXPOSITION SITE, as finally chosen 
by the Site and Building Committee, comprises 393 
acres of land, nearly all of which has been already 
secured, The total area of Morningside and River- 
side Parks is 246 acres, so that the Committee has 
been obliged to arrange for 144 acres with private 
owners. While we greatly regret that an enlarged 
Governor’s Island was not chosen for the site, as 
conspicuously the best of all, it cannot be denied 
that the site chosen is a good one, now that Central 
Park is left out of it. 
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A Wrought-Iron Turntable, Half- 
Through Type. 

We illustrate herewith a turntable of somewhat 
novel style, made by Cofrode & Saylor of Philadel- 
phia, Pa. The construction of the center is similar 
tothat of the deck turntable,made by the same firm, 
illustrated and fully explained in our issue of Dec. 21. 
The pit required for the half-through table is much 
shallower than for the deck table, as may be seen by 
comparing the accompanying table with that given 
last week. There are few accidents more provoking 
than to havea roundhouse full of engines blocked up 
by the failure of the turntable, necessitating perhaps 
the cancelling of important trains, Jron turntables 
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do not burn or rot out; and while they are not as 
cheap in first cost as a wooden turntable, they 
will generally be found much cheaper in the long 
pun. 
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public to the corporations furnishing water, light, 
power, etc., to residents of cities: 


From the peculiar circumstances of city life, many 
monopolies arise in production and transportation which 
occur nowhere else, One of these is the carriage of pas 
sengers on street and suburban railways, 

The power of this monopoly for harm is greatly inten- 
sified by the fact that its use is largely a necessity. In 
all our great cities the business sections are far removed 
from the residence sections, and the great mass of the in- 
dustrial population is obliged to ride at least twice each 
day in going to and returning from work. In nine cases 
out of ten, there route so much more convenient 
than any other as to overbalanve any slight difference of 
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city at some future 
t is to be 


petual, but oftener granting to the 
date an option for the purchase of the works. 
particularly noticed that this is a case in which the ad- 
ministration of an absolute monopoly has been intrusted 
to private enterprise with excellent results. 

The author then devotes several pages to the dis 
cussion of the matterof gassupply. He explains 
the probable reason why the business is almost 
wholly in the hands of private companies. Only five 
cities in the United States own the plant for 
furnishing the city with gas. Reference is made to 
the attempts to establish competition in the gas 
business by granting franchises to rival companies. 


fare, Thus, even on the supposition that every different These have invariably resulted in the consolidation 
line was run in competition with every other line, the of the competing companies. The consolidated com 
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amount of really competitive business would be but a 
trifle. . . . The so-called street-railway trust, then, is 
really of no great moment. The monopoly in street- 
railway traffic from the nature of the 
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Figs. 2 and 3, Sectional Views of Half-Through Turntable, 


The next important improvement which will be 
made in turntables will be almost certainly the ap- 
plication of power to rotate them. We understand 
that the application of electricity to this work has 





Fig. 4. 


ft. 


A. Diameter of pit..... : H—0 
B. Diameter of track circle, ¢. toc. of rails . 31-2 
C, Length of girder, 0. to o..... 2-94 
D. Distance from base of rail on table to top 


ins. 


of center stone. 2-4 
E. Distance from base of rail on ‘table to top 

of clroulat track... ......6.0+ sees 1—11 
F. Distance from base of fixed rail to top ¢ of 

circular track. : : |; 11-10% 





already been canvassed by the Pennsylvania and 
one or two other leading railway companies, and 
tables equipped with electric motors are to be put in 
use at an early date. 


Municipal Monopolies. 


From the recently published work, “Monopolies 
and the People,”’ we make, by permission of the au- 
thor, the following extracts on the relations of the 


rather than from any especial effort of capitalists to kill 
competition, 

The absolute necessity of a public water supply, and 
the practical impossibility in most cases that any compe- 


Dimensions of Pits for Half-Through Turntables. 
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tition in the furnishing thereof can be established and 
maintained, have led, in the case of most of our large 
cities, to the work of water supply being undertaken by 
the municipal authorities. But many of our smaller 
cities have intrusted to private companies the work of 
furnishing a water supply. While this is a case of real 
monopoly, yet under the conditions which may be en- 
forced, most of the power for harm is taken away. Ac- 
cording to the best plan in vogue, the city sells the fran- 
chise for constructing the works to the company who 
bids to furnish water at the lowest rates under definitely 
specified conditions, the franchise being sometimes per- 
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Half-Through Wrought Iron Turntable, Cofrode & Saylor, Philadelphia, Pa, 


pany has increased its stock by at least the amount 
spent on the duplicate and now useless plant of the 
rival company. The public hasto pay interest on 
this sum and suffer besides the damage done to the 
pavements in tearing up and relaying. 

The price of gas in the United States is discussed, 
and it is shown that the prices are very high in pro- 
portion to the cost of production. 

It isthen shown how the history of 
monopoly is being repeated in 
The following, although written over a year ago, is 
quite apropos in view of the condition of the electric 
lighting industry in New York to-day : 


the 
lighting. 


AS 


electric 


The city of New York is taking every means to en- 
courage the operation of rival electric-light companies, 
and is letting yearly contracts for street. lighting to the 
lowest bidder. It is true that competition is active just 
now, but it requires no far-seeing eye to discern the in 
evitable combination and consolidation among the com- 
panies. 

Not only is competition of this sort sure to fail, but 
the attempt to establish it is very harmful. To say 
nothing of the expense and waste of wealth which is in- 
volved when rival companies are allowed to stretch thelr 
wires and establish their extensive central stations in 
the same district, it is everywhere acknowledged that 
the multiplication of wires overhetd is a crying evil and 
danger. Are we to double and treble it, then, by permit- 
ting rival companies to place their wires wherever they 
please? Itis evident that the temporary rivalry which 
we obtain in this way is bought at much too great a cost, 
What is true of electric-light wires is equally true of the 
vastly greater multitude of wires which beloug to our 
rapidly growing system of domestic lighting, and the 
telegraph, telephone, and messenger service, Surely no 
man knoweth the beginning or the end of the network 
which is woven over our heads, and which, besides all the 
useful wires already enumerated, is full of “dead” wires, 
many of them strung by defunct or irresponsible com 
panies, who would never have been allowed to obstruct 
the streets if they had not been “competin«” for the 
business, Can there be any doubt that it is the height of 
folly to continue this work, and that the only rational 
way Of intrusting electric service to incorporated com- 
panies is to permit but asingle company to operate in a 
district and control prices by some other means than 
competition ? 

The necessity for this will be more rather than less ap- 
parent with the use of underground instead of overhead 
wires. The cost of placing wires in subways is far he 
yond the cost of stringing them on poles, and if we are 
obliged to build our subways large enough to accommo 
date ali the rival wires which may be offered, we have a 
herculean task upon our bands. 

Steam for supplying heat and power is beginning to be 
distributed from great central stations, through mains 
laid underground, to all parts of the surrounding dis- 
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trict. Thenecessity for frequent repaira and stoppage 
of leaks renders it necessary to break the pavement 
aud dig down to the mains much oftener than is required 
for any other of our underground furniture. Nothing 
would seem more evident than that the number of these 
pipes to be laid should be the fewest consistent with 
the proper supply of the district, yet it isa fact that for 
a time two competing steam companies were permitted 
torun riot in the streets of lower New York, until the 
weaker one succumbed “to over pressure,” Yet it is 
acarcely to be doubted that if another rival company 
were to ask for a permit to operate in the district now 
monopolized by the New York Steam Company, public 
opinion would tend to favor the granting of the permit 
* because it would give mote competition.” It is to be 
hoped that before these great systems for the distribu- 
tion from central stations of various necessities reach 
much greater proportions, the public will become edu- 
cated enough to perceive the folly of attempting to regu- 
late them by competition. . , ; 
We bave already noted in the chapter on railway mon- 
opolies the injustice of permitting a single person or cor- 
poration to control and own any especially necessary 
means of communication, as a mountain pass or a long 
and expensive bridge, and the same principle is apparent 
in connection with the railway terminals in our large 
cities. The enormous expense attendant upon securing 
right of way for an entrance to the heart of the city 
makes it a very difficult matter for any new company to 
obtain a terminus there, except by securing running 
rights over the tracks of an oldercompany. To give to 
any single corporation the sole contro: of the entrance 
toa city, and permitic to charge what toll it pleases for 
trains that passthrough it, evidently places the city at 
the mercy of amonopoly. Practicaily the case is not so 
bad as this, as most large cities have means of water 
communication, and the railroads are run to the heart of 
the city through the public streets, But the time is fas} 
approaching when these city grade crossings will be 
done oway with, and in every city of importance the 
railways will enter the city on clevated viaducts termin- 
ating ina single union depot, Evidently it is contrary 
tothe public welfare to sink more capital in these ex- 
pensive structures than is necessary; and in general, 
several Companies will use asingle structure for eutrance 
and exit it is evident that the contro) of these termi- 
nals, if vested in a single company, may give rise to just 
the abuse we have set forth; and that the city itself 
shouid retainenough control over its railway terminals 
and freight-transfer linesto insure that ‘no single carrier 
or combination shall monopolize them, 


In the concluding chapter of the book, the author 
outlines the following plan for the control of mu- 
nicipal monopolies: 


While it isin the highest degree desirable that water- 
works, gas, and electric-lighting plants, street railways, 
and the other municipal enterprises discussed in Chap- 
ter V should be owned by the municipality, their opera- 
tion, in cases where the employment of considerable 
labor and the carrying on of intricate business and me- 
chanical operations is involved, should in general be en- 
trusted to private companies. In every case where the 
financial condition of the municipality obliges it to rely 
at first upon private corporations for the construction 
and ownership of its public works, the franchise should 
expire at the end of a short term of years, and the city 
should then have the privilege of purchasing the works 
at their actual cost. 

As regards works for water supply, there can be little 
doubt that almost invariably the municipality should 
operate as well as own the works, for the administration 
of the works requires but a small amount of labor, and 
that of such a class that the city can safely carry it on. 
But gas or electric-light plants, both for street and res- 
ident lighting, should be operated by private companies. 

Insmail towns, it would doubtless be best to lease the 
plant for short terms of years to the highest bidder, 
making sure that the call for proposals is widely circu- 
lated. Great cities, however, would find this policy un- 
suitisfactory. If a ten-year lease of the Philadelphia gas 
works, for instance, were advertised for sale to the 
hiwhest bidder, there would be but few really close bid- 
ders upon it,and the danger of “a combination to defeat 
competition” would be great. It is at least worth con- 
sidering whether such a plan as we proposed for rail- 
ways could not be made feasible here. Let a corpora- 
tion be chartered to operate the lighting plant of the 
city, and let the charter of the corporation provide that 
its rates shall be such as to pay an annual dividend upon 
its capital stock (fixed by law and not changeable) equal 
to the legal rate of interest in the State. Provided that 
in no case should the rates be lowered unless the net 
profits in one year were more than 2 per cent. in excess 
of this rate, and that the excess for two consecutive 
years was more than 144 per cent, in excessof this rate. 
Provided glso, that in no case should the rates be raised 
untess the deficit exceeded 1‘: per cent, in any year, and 
I per cent, for two cousecutive years, and that it should 
be proven by the company that it bad exercised all rea- 
sonable diligence, care, and economy in the management 
nd oy tion of its business, 

\ certain proportion of the*stock—less than a majority 
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—should be held by the city; and the mayor should ap- 
point directors to represent the city, at least one of 
whom should be personally conversant with the industry 
carried on by the company. 

Our municipal monopolies are now taxing us that they 
may pay swollen dividends on millions of dollars of ficti- 
tious capital. It is quite time that the public recovered 
possession of the valuable franchises which are its right- 
ful property, and managed them for its own benefit. 
The legal difficulties in regaining the title to these fran- 
chises are certainly not insuperable, and the readjust- 
ment of capitalization can be made on the principle al- 
ready outlined in the case of steam railways. To illus- 
trate: The city of “Polis” purchases the works which 
supply it with water from the private company owning 
them, paying the average market value of the stock and 
bonds during five years past, which amounts, perhaps, to 
one and one half times the cost of the works. The 
revenue from the works has been sufficient, probably, to 
pay 8 per cent. on these securities. The city issues 3 per 
cent. ten-year bonds.to raise funds for the purchase, and 
it then operates the works soas to gain a yearly revenue 
of 6 per cent., or 2 per cent, less than that gained by the 
private company. At the end of ten years the surplus 
income from the works is enough to pay more than one 
third the bonded indebtedness: and, if desired, the rest 
mav be reissued as new bonds to run for a long 
period, 


PUBLICATIONS RECEIVED. 


—Interstate Commerce Commission Report, Deduc- 
tions from Weight of Wheat Delivered at Elevators 

In this ease the real question which it was sought to 
have decided was the right of railway companies to 
deduct 5 to 10 Ibe, par load for shrinkage in wheat re- 
eo'ved from farmers at the elevators. As the com- 
plaint failed to prove that the ecommerce affected was 
interstate or that it wae in violation of the law, the 
complaint was dismissed without prejudice. 

American Isthnnan Canal Router, By DANIEL AM- 
men, Rear Admiral U.S. N. Reprinted from the Jour- 
naloft the Franklin Institute, IS8¥ 

This isa brief but interesting resumé of canal history 
on the Isthmus for the past forty years, and the history 
of the Nicaragua route is especially set forth, com menc- 
ing with its personal and political features, and con- 
cluding with its engineering advantages over other 
routes, 

—Contract for Metal Work for Completing the C’ock 
Tower. Public Buildings, Philadelphia, Pa., and Re- 
port of Architect, Report of Snecial Committee, ete, 
Philadelphia, Pa. Published bv the C»mmissioners, 
1889. 

This document gives the contract and specifications 
for this tower, as signed on Spt. 24, 1889. with the 
Tacony [ron ard Metal Company, of P’ iladelphia. 

Report of the Citizens’ Executive Committee ot Yuma 
County, Arizona, to the Senatorial Committee on the Ir- 
rigation and Reclamation of Arid Landa, 1889. 

This isa very full report, with map, setting forth the 
physical and topographical] features of the county with 
its climate, rivers, soil, irrigation facilities, ete, Includ- 
ed is a report on the Oatman Canon reservoir site, by Mr. 
J, B. Sreiger, C. E, 


-- System of Serage Disposal in the Town of Fram- 
ingham, Mass. Reports of the Committee on Drainage 
and Sewerage, detail of cost of construction, plans, ete, 
Compiled by Mr. Wriiiam A. Brown, Clerk to Select- 
men, 1889, 

The plan recommended for disposal is by filtration in 
land. w'th sizes and grades of sewers, and other details 
and estimated cost of construction. 

Everybody's Hand- Book of Electricity, with Glossary 
of Electrical Terms and Tables for Incandescent Wir- 
ing. By Epwarpd Trevert. Damrell & Uphem: Bos- 
ton, Mass. Price, 25 cts. 

~ Inventor's Manual. How to work a patent to make 
it pay. By an experienced and suecessful inventor. 
is89, New York: J. F. Davison & Co, Size,5 x7 
ins., Dp. 98. 

— Report of Proceedings of the Association of Dominion 
Land Surveyors, at its Sixth Annual Mecting, held at 
Ottawa, Feb. 19, 20, 21, 1889. Price, 50 ets. 

Tenth Annual Report of the Ohio Society of Surveyors 


and Civil Engineers. Tenth Annual Meeting held at 
Columbus, O., Jan, 8, 9, 10. 1889. 


TRADE PUBLICATIONS. 

—Bucyrus Foundry and Manufacturing Co,, Bucyrus, 
Ohio. The latest of their catalogues finely illustrated 
with photo-engravings of their shops, and the steam- 
shovels. wrecking cars, etc., made by this firm. It isa 
very creditable publication and sets forth much that 
is of interest to engineers and contractors. 

~Surveyors’ and Engineers’ Instruments.—Iilustrated 
catalogue and price list for 1899 by T. F. Ranpo.px. 


Cincinnati, O, Size 6x 9ins., 78 pp, ineluding several 
pages of testimonials. 
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—Calendar.—The wall ealendar issued by the Bick- 
nell Advertising Bureau, of New York. has a fine 
tinted heliotype of Trinity Church, Boston. designed 
by the late Mr, H. H. RrcHarpson, architect. 


—Tools for Accurvte Measurement.—Advanced sheets 
of illustrated catal gue aud net price list of calipers 
rules, gauges, squares, tapes, scales, ete, C. B. Janes. 
98 Lake St, Chicago, Ill. 

— Condensed List of Optical Goods. T. H. McAnutster: 
New York, Aluminum opera and fl-ld glasses are 
included in the list. 


—Serew Machines. —Illustrated catalogne of the 
Brown & Sharpe Mig. Co. .Providence, R. 1., Size, 9 x 5%, 
ins.: 43 pp, ; 


SOCIETY PROCEEDINGS. 


Engineers’ Club of Philadelphia.—Record of regular 
meeting, Dec. 21, 1889, President WILLtAm SELLERs in 
the chair; 21 members and 3 visitors present. 

The Secretary presented, for Prof. W. H, Burr, “Some 
Notes onthe Application of Electric Motors to Elevated 
Railway.” The author states that this paper is not de- 
signed to advocate any particular system, but to provok: 
discussion of the subject. He shows that there are no 
greater difficulties in the way than have been overcome 
on surtace lines, and that no insurmountable engineering 
problem exists in connection with the application of 
elect: ic power to lines on elevated structures. He notes 
the advantages obtained in an electric locomotive on ac- 
count of the absence of reciprocating parts in the wheels, 
thus avoiding the shocks and vibrations of the elevated 
structure which are consequent upon the use of the 
counterbalanced drivers of the steam-engine. These are 
but a few of the reasons given by the author to show 
that this system of transit may be made a perfect suc- 
cess. 

The Secretary presented, for Mr.G, W. CHANCE, a paper 
upon “ Right of Way."" The author notes the importance 
of this subject in view of the enormous growth of our 
railroad systems and their immense landed interests, The 
paper is divided, first, into * Method of obtaining Origi 
nality,” and this part of the subject is subdivided unde: 
the heads of “ Location Surveys’ and “ Legal Papers,” 
The second division of the paper is “Correcting the 
Origivality of the Original,” which is subdivided into 

Re-surveys * and “ Re-examination of Old Papers." 
Re-surveys is again subdivided into “Field Work” 
and “ Office Work.” 

Mr. JAMES CHRISTIE presented “Notes on Riveted 
Joints,” He confined his remarks entirely to single riv- 
eted lap joints as commonly used in the circular seams of 
steam boilers,and gave a history of a series of experi- 
ments, an analysis of which shows, he states, that an in- 
crease of efficiency was found to be due to the clamping 
force exercised by the riveted heads, with possibly a 
slight gain due to better bearing service, and that no in- 
stance was known of this binding of the joint, due to in- 
crease of rivet area, failing to show an enlarged resis- 
tance to rupture. 

Mr. ARTHUR MARICHAL presented, for himself and Mr 
Joun C, TRAUTWINE, Jr., a translation from the French 
of a pamphlet published by the prominent hydraulician, 
M. Baztn, giving the results of very extensive ex- 
periments on the “Flow of Water over Weirs.” The 
pamphlet explains in details the method of gauging, and 
describes the instruments used for that purpose. It gives 
the results of several hundred observations, and from 
these results are deduced co-efficients, which will be 
found very useful to engmeers in charge of gauging op- 
erations. 

The Secretary presented, for Mr. WA“TER 8, CHURCH, 

Some Suggestions About Testing the Strength and 
‘Tightness, and Relating the Carrying Capacity of the 
New Croton Aqueduct, N. YY." The object of this paper 
is to show the advantages and safety of delivering 
the much larger quantity of water through the Croton 
Aqueduct, which can be delivered if it is placed under 
pressure, than by gravity alone; that, at a reasonable 
outlay, its carrying capacity can be doubled, which 
would, he considers, ultimateiy double the commercial 
value of this great aqueduct, 

Mr. H. EpwARD Brown presented a paper upon the 
“ Esthetic Value of Engineering Constructions.” He re 
fers to the great material progress of the age, but asks, Is 
the man happier who is surrounded with material comfort 
than the man who, with perhaps less physical luxury, 
dwells in the midst of the most beautiful works of nature 
or of man? I doubt it, yet with the true Aryan instinct 
we Anglo Saxon people, in this latter half of the nine- 
teenth century, are ding our best to allow the utilita- 
rian to crowd out the esthetic. We are making tbe 
world an ugly place to live in. Our loveliest valleys are 
defaced with the smoke of the iron furnace or the coke 
oven. Our most charming |its of rivers scenery are 
spoiled by embankments raised along their banks, riprap 
walls along the shore, or straight, ungraceful plate gir- 
ders of iron truss bridges spanning them, Straight across 
the country stretches an embankment or a cutting made 
by a railway inits progress, Its sides are naked earth or 
else overgrown by rank weeds, or, where “perchance the 
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rocks may bave been left by cutting through the moun- 
tains, they are defaced by some staring advertisement 
in glaring white letters, “that he who runs may read.” 
He furthersays, “We might obtain the same results with 
harmonious, graceful lines, which would serve to bring 
out in greater strength the beauty so abundantly spread 
about us.” Howarp Murpnuy, 
Secretary and Treasurer. 


Engineers’ Club of St. Louis.—At the meeting on 
Dec. 18, the ballot for officers for 1890 resulted as follows: 
President, F. E. NipHer; Vice-President, GrorGe 
Burnet; Secretary, WM. H. Bryan; Treasurer, Caas. 
W. MetcuerR; Directors, E. D. Meter and 8. Bent 
Russevu: Librarian and Manager, J. B. JoHNson; Man- 
ager, J. A. SEDDON. 

Col. Merer read, asa retiring address, a paper treating 
ofthe advances made during the year, particularly in the 
directions of civil, mechanical, mining and electrical 
engineering. Instances of remarkable work done in 
these branches were note. He also considered 
questions of local interest, the numerous engineering 
projects on hand in this vicinity, the World's Fair in St. 
Louis viewed from an engineering standpoint, the pros- 
perity of the club and plans for its future, and the 
desirability of a closer union among engineers of the 
country. 

The Secretary read a communication from the chair- 
man of the Executive Committee of the Liederkranz, 
which body has undertaken the work of erecting a 
monument to Capt. JAMes B.Eaps. The communica- 
tion suggested the desirability of co-operation between 
the Liederkranz and the Engineers’ Club of St. Louis, in 
the direction indicated. On motion it was ordered that 
the Committee on Eads Monument be increased to three, 
and the communication from the Liederkranz referred 
tothem. Mr. ROBERT MOORE was appointed the ad- 
ditional member ot the committee, 

Prof. J, B. Jounson, Chairman, presented a report for 
the Committee on National Public Works; ordered thet 
the report be accepted. and the committee discharged. 

Mr. Nits JOHNSON showed the club a pump valve 
which had been operated under a pressure of 550 pounds 
for fifteen minutes with ordinary hydrant water. 

Wm. H. BRYAn, Secretary. 


Boston Society of Civil Engineers.—Kegular meet- 
ing December 18. President FiTzGERALD in the chair ; 
39 members and 12 visitors present. 

The committee to consider the advisability of urging 
upon the Legislature the necessity of printing an edition 
of the new map of the State for immediate use, submit- 
ted a report favormng such action, and the Society 
authorized the same committee to appear in its behalf 
and urge that a smal! number at least be printed at 
once. 

Mr, WriuraM E. McCuintock, City Engineer of Chel- 
sea, Mass,, read a very interesting paper describing three 
methods of heating and ventilating school buildings, 
which had been tried in that city. Mr, THEopORE P. 
PERKINS gave an account of methods of heating and 
ventilating which had been used in the school buildings 
at Lynn, Mass,, and Prof. 8. H. WoopsripGs, of the 
Institute of Technology, described a system well suited 
to small school houses, A general discussion upon beat- 
ing and ventilating closed the meeting. Prof. THOMAS 
M. Drown will read a paper on “Filtration of Natural 
Waters” at the January meeting. 

8. E. TINKHAM, Secretary. 


Canadian Society of Civil Engineers.—The nomi- 
nating committee recommended the following for next 
year’s council: President, JoHN PAGE, Ottawa; Vice- 
Presidents, Jonn KENNEDY, E, P. HANNAFORD, Mon- 
treal, H, F. Periey, Ottawa; Treasurer, H. WALLIS, 
Montreal; Secretary, Prof. H. T. Bovey, Montreal; Li- 
brarian, F. CHADWICK, Montreal; Members of Council 
T. Monro, Coteau Landing; P. A, Pererson, F, R., F, 
Brown, P. W. St. GrorGe, K, BLACKWELL, E, H. Pa 
RENT, G. H. Massy, F, R. Reppata, C. EF, W. Dopwett, 
Montreal, H. R. Rutran, Winnipeg, J. D. BARNeTT, 
Stratford, W. T, JEnnrInGs, E. WrRaGGr, Toronto; H.G. 
C. Ketcaum, Amherst; H: Donkin, Port Hawkesbury, 
N.S.; W. P, ANDgeRsON, G. F. BAILLAIRGE, Ottawa; G. 
A. Keerer, Vancouver, Sir I. W. Trurcs, Victoria, 
B. C.: out of these 1 President, 4 Vice-Presidents, | 
Treasurer, | Secretary, 1 Librarian and 15 Councillors are 
to be selected, Ballots are to be returned on or before 
January 23, 1890. 

An opposition ballot, signed by H. G. Stanton, E. 
MARCEAU, W. McNaAs, W. McL. WALBANK, T. PRINGLE, 
has been issued, which proposes 6 new names for mem- 
bers of council, in lieu of some already nominated, viz., 
F. N. Grisporne, Ottawa; C. SproatT:, Toronto; R. C. 
Harris, Kingston; H. 8. Poste, Stellarton, H.8.; P. 8. 
ARCHIBALD, Moncton; J. 8S, Unswortn, Charlottetown, 
P. E. I. 

A branch of the Society has been formed in Toronto 
with ALAN MACDOUGALL, President, and W. R. PILs- 
WORTH, Secretary. 

It is proposed to hold a summer convention. A special 


committee will report on this to the general meeting on 
Jan. 23. 


Engineers’ Club of Kansas City.-A regular meet- 
ing was held Dec. 2: Vice President Fruuey in the chair, 
KENNETH ALLEN, Secretary; present,9 members and 4 
visitors 

Minutes of the last Regular Meeting and those of the 
meeting of the Executive Committee were read and ap- 
proved, 

On canvas of ballots, THOMAS CALLAHAN was declared 
elected Associate. 

The subject of “Sewer Ventilation” was discussed by 
Messrs. G. W. Pearsons, H. H. Finvey, F. E. Siekens 
and K. ALLEN. 

Mr. F. E. Stckers then read the paper of the evening, 
on “Snow Plows.” illustrated by models from actual 
practice and drawings, 

The action of the best form of o'd-fashioned snow plow 
was to lift the snow to sufficient height and then throw 
to one or both sides of track by mould boards. It con 
sisted of inclined plane with loweredge within 2 ins. of 
the track, with mould boards or wedges placed upon 
this, back of its front edge, far enough so that action of 
mould boards would be to throw snow on top of snow at 
side. Tf not over 9 ft. high, it may be placed on 4 whee!ls. 
Axies should be very large, having bearings 4% in. 
diameter by 8 in, long. in boxes that can slide up and 
down in pedestal Then If plow is heavily loaded (say 4 
tons per wheel) it will do efficient service in ordinary 
storms. Accidents which have happened to this ty pe of 
plow have mainly arisen from causes not inherent in the 
plan, but from the boxes being rigid in the pedestal and 
front end of plow striking, say, a mass of ice, lifting it up 
with the wheels, causing plow to leave track. The 
ordinary plow has been shown to be very effective in 
most cases, though the modern rotarp plow is more ef- 
fective in cases where snow and sand have drifted. and 
frozen into a hard, compact mass 

The Annual Meeting was held Dec. 4: President 0, B. 
Gunn in the chair; KenNeTa ALLEN, Secretary; 
present 8 members. 

The Secretary presented his annual report for the 
year. 

During the year there have been held 1 annual meet- 
ing, 9 regular meetings, 2 adjourned meetings, 12 execu- 
tive committee meetings. 


ATTENDANCE, 


*}aRe 1888, 

Vembers—Total, 121 169 

7 Average, 11 13 

Visitors —Total, MM a4 
= Average, 4.9 6.5 


Sixteen papers have been presented during the year, 
besides the general discussion of Sewerage at the 
November meetingM#The annual banquet and a field 
meeting in September were notably pleasant features of 
the year. 

The Committees on Bridge Reform, National Public 
Works, Transfer of Members, and Affiliation of Engi- 
neering Societies have done considerable work, but in 
each case developments from outside are awaited before 
further action istaken. A Committee on Cements and 
Mortars has been appointed, from which valuable infor- 
mation is expected in the future. 

Tt remains to he settled in what way our representative 
onthe Board of Managers of the Association of Engi- 
neering Societies shall be elected or appointed. 


MEMBERSHIP. 


Associate 
Honorary. Members. Associates. Members, 


Dee. 5, 1888. 0 62 0 6 
Additions, 3 17 2 3 
3 79 2 9 
Resignations, 1) 
Deceased, 1 10 
Dropped, 7 
Transf'd to other t 
class, 1 
Dee, 4, 1889. 3 69 2 9 


Non-resident Members, Dec. 5, IR&8, 22 
e: = Dec. 4, 1889, 23 
KENNETH ALLEN, Secretary, 


Civil Engineers’ Aesociation of Kansas.—The third 
annual meeting was held at Wichita,on Dec.18,and*officers 
were elected for the following year: President, Prof. 
W A. CRUISINBURY; Ist Vice-President, 0. Mutvey: 
2d Vice-President, R. W, Lutrrent (Executive Com- 
mittee); Secretary, J. C. HerrinG; Librerian, H, H. 
JACKMAN; Treasurer, W, R. KEStEr. 


Michigan Engineering Society.—The eleventh an- 
pul convention will be held at Detroit, Jan. 21, 22, 2, 
The following papers will be presented: On Jan. 21: 
‘ Engineering,” H. C. THompson: “Long and Short 
-(aulin Earth Work,” 0. C. Griiertre; “ Initial Work in 
he Mexican Boundary Survey,” J. H. Forster ; “ North- 

rn Boundary Survey,” Prof. C. E. Dewison. Question 





tox. On Jan. 22: * The Plane Table.” Prof. J. B. Davis; 
* Bridge Inspection,” B, DouGLas; * Progress of the St. 
Clair Tunnel,” A, L. REEp: “ Photographic Surveying,” 
Prof. R. C, CARPENTER; “ Harbor Point Resort,” Gzo. 
EB. Streetz: “Surveying in Oklahoma,” 0, H.* Topp. 
Social evening.! On Jan, 23: “‘Trrigation,’’ Prof.jD, G. 


CARPENTER: “ Drainage of Huron Peninsula,” F. F. 
Rogers; “ Our Laws on Drainage,’ WIL Lts BALDWIN ; 
* Means Employed in Running a Straight Line,’ Gro. L, 
Weis; “* Ypsilanti Water Supply,” W. R. Coars. Paper 
by Prof. M. E. Cooter. Question Box. Business : Nom 

ination of officers, etc 


Civii Engineers’ Society of St. Paul.— Regular meet- 
ing of Oct. 1, 1889, 1S present. Committee corsisting 
of C. F. Lowers, A. O. Powe. and J. D. Estapnroox 
appointed to report on the proposed union of the local 
societies with the American Society of Civil Engineers. 
Paper read by Mr.C. J. A, Morris upon “The Dam for 
the St, Cloud Water Power Co.” 

Meeting of Nov. 4. 1888, © members present. Report 
of Committee on Affiliation with American Society 
of Civil Eogineers read and discussed by members 
present, who agreed with the report of the committee, 
which was accepted and placed on file. This report in 
conclusion states in effect that the proposed union is not 
desirable as “We believe that the work to be done by the 
several societies is sufficiently broad and varied to give 
ample scope to separate organizations. Matters of uni- 
versal or national importance will naturally go to the 
American Society of Civil Engineers. even if they are 
originally presented to some local society. The local 
societies can better attend to matters of local interest 
and such as pertain to the good fellowship of the profes- 
sion. Toburden the American Society of Civil Eng! 
neers with matters of only local interest would be un- 
fortunate, while to deprive local societies of their home 
influence would be equally unfortunate.” Mr. Power! 
then read a paper on the United States laws relating to 
the bridging of navigable streams, giving requirements 
of said laws, references to the same, and a variety of in 
formation on the subject, 

Meeting of Dee. 2d, 1889, 13 members present. The 
paper of the evening was read by Mr. F. Frevaoup. 
upon “Methods of taking Topovraphy over Extended 
Areas.” GEORGE L, WILSON, Secretary. 

Liverpool Engineering Scciety.. The Sixth Ordi- 
nary Meeting of this Society took place on Wednesday 
evening, Dec. ll, at the Royal Institution. Mr. Henry 
YN. West, M. Inst. ©. ©, took the chair, and there was a 
large attendance of members, After the customary rou- 
tine business had been disposed of, Mr. Epwarp T,. 
WARD, Assoc. M., Inet. (. F., read a paper on “ The Salt 
Industries of Cheshire.” He gave a concise and clear ac. 
count of tte geological position and probable formation 
of the salt bed, and then passed on to review the history 
of the “working * “winning” and “getting” of sait 
from the earliest historical times, in its two forms as 
brine and rock salt. A vivid description of the method 
of mining the rock salt and bringing it to the surface 
was given by the speaker, who also supplied a sketch of 
the manufacture of “ white salt’ from brine, especially 
with respect to method of pufification. The construc- 
tion of saltpans, with their furnaces, flues, and stoves, was 
then described in detail, and Mr. WARD referred to the 
subsidences consequent upon the pumping of brine and 
the mining of rock salt, and in his concluding observa- 
tions he gave an account of the present state ot the trade 
under the Salt Union, on which he commented in favor- 
able terms, 

An interesting discussion then took place atnongst 
those present, turning principally upon economies in the 
process of manufacture and upon the construction of 
the pans, and a vote of thanks to Mr. Warp for his 
paper terminated the proceedings, * 

New England Water-Works Association.— An 
adjourned meeting will be held at Young’s Hotel, 
Boston, Mass., on Wednesday, Jan. 8,at 11 aA. mM. The 
rooms will be opened for the use of the members: at 
12:30 there will be a meeting of the Executive Committee: 
at 1, lunch will'be served. 

The post-prandial exercises will consists of a series 
of brief experience papers, As each topic is to be se 
lected by the writer thereof, there will be quite a wide 
range of subjects presented. Members are requested 
as faras possible, to incorporate in their annual'reports 
a summary statement descriptive of the works under 
their respective charge, in accordance with the plan and 
recommendation adopted by this Association. <A full 
description of this plan may be found in the transactions 
of 1885. 

- Dexter BRACKeTT, President, 
221 Federal St., Boston, Mass. 
R. C, P. COGGESHALL, Secretary 
New Bedford, Mass, 


Master Car Builders’ Association.—The Executive 
Committee announces that it has selected Old Point 
Comfort, Va., as the place for holding the next Annual 
Convention, commencing Tuesday, June 10, 18990. The 
headquarters of the Association will be at the Hygeia 
Hotel, the management of which hes named a uniform 
rate of $3 per dey for all who attend the Convention. 
The Committee of Arrangements ceneists of Merars. 
Wapr, Day Drvarret, tut members bo wish, erd 
to engege recs in edvence should eddrees Mr. F. N. 
Pine, Meregcr Byeeia Hotel, Fortress Menroe, Va..* 
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Coming Technical Mectings. 

Engineers’ Ciubof Kansas City, Mo.—Next meeting, Jan 
6 Secy., Kenneth Allen, 200 Baird Building. A 

Civil Engineers’ Society St. Paul,.Minn.—Nex! meeting 
Jan. 6 “The Survey of the Northern an! Northwestern Lakes,” 
J. H. Morrison. Secy. Geo. L. Wilson 

New Engtand Rai'road Club, Boston. Mass. — Next 
meeting, Jan. & ‘Notes on Foreign Travel."’ Rooms in the 
United States Hotel. 

New England Water-Works Association.—Next meet 
ing at Youne’s Hote’, Poston, Vass.. Jan. & 


Civil! Engineers Association of Kansas, Wichita, 
Kan.—Next meeting Jan. & Secy. J. 0. Herring, Wichi'a. 

Civi! Engineers’ Club, Cleveland. O.—Next meeting, Jan. 
14 Seey., ©. O. Palmer, 22 Cedar Ave. 

American Society of Civil Engineers.New York.— 
Annual meeting, Jan. 1. Secy., John Bogart, 127 E. 23d St. 


Engineers’ Club of St. Louls, Mo. Next meeting, Jan, 
16. Seey.. W. MH. Bryar, 809 So. Tth St. 


New York Railway Club. Next meeting, Jan. 16. Rooms 
at 113 Liberty St. 


Engineers’ Club of Philadelphia. Pa.— Next meeting 
Jan. 18 Secy., Howard Marphy, 1122 Girard St. 

Mich'gan Eng!neerng Soclety —An>ual meetiag at De- 
troi’, Jan. 21, 22,23 Secy., F. Hodgman, %limax, Mich. 


Western Rallway Club, Chicago, Ili, — Next meeting, 
Jan. 21. Roomsin the Pheonix Bu iding. 


Engineers’ Society of Western Pennsylvania.—Next 
meeting, Jan. 21. Secy., S. M. Wickersham, Pittsburg, Pa. 


Boston Society of Civili! Engineers.— Next meeting, Jan 
2). Secy., S. FE. Tinkham, City Ha’). 


Tue opening of the last decade of the cen- 
tury, as it will be generally thoughé of (the 
last deeade does not really begin for a year 
yet. but few will realize that faet), cannot but 
awaken gratified reflections on the present 
marvellously aceelerated rate of progress of 
mankind in every element of civilization, and 
especially in scientific knowledge and in ma- 
terial wealth and comfort. So far, this ad- 
vanee has gone on in aecelerated ratio from 
decade to decade, even within this century, 
and it may well be—nay, it probably will be— 
that the last decade will be the most notable 
of allin this respeet, All the conditions are 


favorable for it. The peace of the Western 
Hemisphere, at least, seems more certain than 
ever before to be preserved for an indefinite 
period. In the Old World, the chances for 
peace are at least as good as they ever have 
been. Waris getting so enormously destruc- 
tive and burdensome that peace bids fair to be 
enforeed by the very suecess of the efforts to 
make wars deadly and decisive. Asthe entire 
abandonment of personal armor was caused 
by the introduction of firearms, so the entire 
abandonment of national armor in all its 
forms may well be enforced within the next 
decade by the terrific energy of the destruc- 
tive engines which the ingenuity of man is 
creating. For example. it only needs a very 
little more progress in dynamite and subma- 
rine torpedo boats to make the putting of 
great war ships afloat simply an invitation to 
sudden and complete destruction. Electricity 
and chemistry are advancing with giant 
strides, and it needs no prophet to see that a 
little more advance will make naval wars at 
least impossible, by so strengthening the 
mears of defence as to convert naval war- 
fare into wholesale murder. 


—_— * — 


Ir is a great temptation, at this season, to 
enlarge upon this theme. and especially upon 
the rate of progress in the great engineering 
arts on which our civilization mainly rests; 
bnt as we cannot now attempt to do it thor- 
oughly we will not attempt to do it at all. 
One fact only is worth noting,—that, great as 
were the seeds of progress sown in the first 
half of this century, the achieved results of 
the century have been so overwhelmingly 
greater in the last half that thev may almost 
be said to date from 1850. or even from 1860 
As one evidence of this, there did not even 
exist an engineering journal in the world, 
worth speaking of, until The Engineer was 
started, in 1856. Its worthy rival Engineering 
was not started till 1866, andgeuriously enough, 
by an American, ZerAnH CoLBuRN, Our own 
journal was not started until 1874, and in any 
equivalent to its present form may be said to 
date from 1883 only. What its progress has 
been since we need not say—at least we 
will not say—but leave the parer to speak 
for itself. But as we cheerfully recognize 
the fact that its progress is due far less 
to any merits of its editors and managers 
than to the rapid advance of the engineer- 
ing interests of which it is the organ, mak- 
ing its progress in a measure an index 
of the progress of those interests, we have an 
especial and double satisfaction in finding 
that there is yet no sign of falling off even in 
its rate of progress. As one practical evi- 
dence of this: Our readers will (some of them) 
have noticed that each recent issue has been 
accompanied by an inset sheet of plans or 
maps, and sometimes by two such _ insets. 
This will be a regular feature of each issue 
hereafter. We find it quite impossible to 
properly cover our field without them. We 
should not do this if ve thought we should 
lose money by it in the end. but it practically 
amounts to a gift of nearly $1 per year to each 
of our subscribers, so that they ean judge that 
the outlook for engineering interests and En- 
GINEERING News seems to us fairly satisfac- 
tory. Weare thankful that we can (as we 
heartily do) wish to all our readers A Happv 
New Year. feeling that, in a material sense at 
least, it will be their own fault if they do not 
have it. 

a sce 
Mayor Grant charges Street Commissioner 
CoLemaNn with ‘ flagrant failure’ to perform 
the duties of his office, and the Commissioner 
has resigned ina letter which practically 
ascribes his removal to political rather than 
to sanitary reasons. Just to what degree pol- 


itics is mixed up with this variance of opinion 
regarding the condition of the streets of New 
York it is not for us to say; but every one does 
know that the streets are shockingly dirty 
and the head of the department charged with 
the duty of keeping them clean must be held 
responsible for their present condition, If 
the Street Cleaning Department is not alore 
to blame fer the dirt justly complained of, as 
Commissioner CoLEMAN says, it is time that 
this department was reorganized on a more 
efficient basis. 

In a notable article in the New York FEren- 
ing Post it is shown that certain parts of 
Broadway and 23d Sts. are kept clean by pri- 
vate contract in consideration of $1.00 per 
week paid for every 25 ft. frontage; and what 
is more. Broadway in the partaffected from 17th 
to 224 Sts.,isin most admirable condition in 
all seasons. The contractor for this work is 
said to be a man of abundant experience and 
to be engaged in conducting similar opera- 
tions in Brooklyn and Philadelphia. If his 
estimates are correct, he could on a large econ- 
tract make a round profit on a payment of 10 
ets. per 25 ft. frontage. and this latter figure 
would aggregate for the whole city just about 
what is nowexpendedin so called street clean- 
ing by the city department. There is a nota- 
ble difference in the methods, however, as 
well as in the results arrived at under the 
two systems. Private contractor Byers em- 
ploys only able-bodied men and will not em- 
ploy a man sent to him by a politician under 
any circumstances; and his men are constant- 
ly at work, sweeping the streets by night and 
at once removing the refuse, and all day long 
other men patrol the steets and by the bag- 
evstem remove all refuse as fast as it appears. 
The key to suecess in this case is an honest 
effort on the part of the contractor to perform 
his full duty, and the continual service of his 
employés. 


cnpiipcnnatnhnen ip mvinmpeemeigin 


Street cleaning by private contract on a 
Jarge scale has been tried before, both in New 
York and Philadelphia, and it has always 
ended in lamentable failure both in economy 
and general efficiency; but the reason there- 
foris plain enough. Instead of the honest 
work now performed on Broadway, for private 
paymasters and under their personal inspec- 
tion, in the cases mentioned it took but little 
‘jme for the municipal faction to transform 
ihe working force into a political pension 
Luteau and the contractors into second-rate 
political leaders. It was practically the same 
condition of affairs which exists. in the public 
departments, where every employé regards 
his position as a reward or bid for political 
service. Politics and good work never will 
mix well together; snd it is after all merely a 
matter of form whether our streets are 
cleaned by private contract or by the direct 
employés of the citv, Honest. constant work, 
under rigid and intelligent supervision, is the 
only thing that will keep our streets really 
clean: and the one remedy that we can sug 
gest is to remove this service out of the realms 
of politics by reorganizing it on a basis as 
near as possible like that of our present police 
system. Puta good man at the head of it and 
keep him there during good behavior, and let 
master and man understand that efficient 
work is the only measure of permanent em- 
ploy. Clean streets are only second in im- 
portance to well guarded streets in our muni- 
cipal organization: and the plan that has 
worked so well in the one case ought to be 
equallv efficient in the other. if an honest 
effort is mace to put a really satisfactory 
plan in operation. As Mayor Giant now 
poses as the champion of the rights of citi- 
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zens in this matter, we veuture to hope 
that he and his friends will bring about a 
radical reform somewhat on the lines indi- 
cated. A little less Tammany vs. County 
Democracy and a little more organized muscle 
would work wonders in cleaning our streets. 


a a 


Tue Engineers’ Club of Philadelphia is 
again having a difficulty over the coming 
election for officers, and the parties at the 
bottom of it are apparently the same mem- 
bers who about a year ago urged the adoption 
of a resolution depriving non-resident mem- 
bers of the voting privilege. We understand 
that this opposition is against the present 
Secretary of the Club, who in some manner 
has made himself obnoxious to a certain com- 
bination within the membership. But the 
ground upon whieh this opposition is nomi- 
nally based is frivolous in its nature and 
above all lacks the essential element of truth. 
It is said that the Club has ceased to be 
prosperous and that the publication of the 
Proceedings is delayed by the ‘“ multiplicity 
of professional engagements ”’ of the present 
Secretary. This is certainly news to many 
members of the Club, and to many others 
who are not members, but who have always 
regarded the Engineers’ Ciub of Philadelphia 
as the most active and prosperous of engi- 
neering societies, outside of the American 
Society, and have further ascribed very much 
of this prosperity to the energetic and efti- 
cient supervision of its Secretary, Mr. How- 
inD MuRPHY. 


aml _ 


In looking over the history of this Club we 
find that when Mr. Murpuy became its Secre- 
tary, about ten years ago, it had 81 members, 
two small rooms for meeting, and with diffi- 
culty met an annual expenditure of $300. Ac- 
cording to the last report, the club now has 
{82 members, a large and excellently ap- 
pointed club-house, library, ete., publishes its 
own Proceedings, spends $4,032 per year. 
and has no debts. This hardly proves tha‘ 
the Club is going down hill, but it does prove 
that the Secretary, who is the working man ir 
all similar organizations, must be an un- 
usually good and efficient officer to so keep 
up the standard and eneourage the growth of 
the Club, and yet find time for “‘ the multipli- 
city of professional engagements’’ com- 
vlained of by the opposition. Men who can 
accomplish so much work in a given time are 
rare, and it would seem to be decidedly an in- 
expedient and dangerous thing to attempt 
any change so long as this “‘busy’’ mag 
sees fit to stand as a candidate for the of- 
fice. Itis inevitable that there should be an 
opposition party in all clubs of any impor- 
tance or size; but if the present opposition 
shows no more strength than it did lately in 
trying to concentrate power by shutting out a 
letter-ballot, there need be little apprehen- 
sion. Judging by this one defeated object 
alone, it would be very unfortunate for the 
Club if this opposition gained control; for it 
would be but natural to follow the election of 
1 Secretary of their choice by a renewed at- 
tempt to curtail the voting privileges; and if 
this did not mean the dissolution of the Club, 
it would certainly speedily reduce its power 
and usefulness by occasioning the resignation 
of the majority of its membership. The per- 
sonal animosity shown in the present attempt 
to deprive the Club of an officer of well-tried 
ability is most unfortunate, and every well- 
Wisher of the Engineers’ Club of Philadelphia 
will unite with us in wishing that this effort 
may meet a well-merited rebuke in over- 
whelming defeat. 


———__—_e 


Mr. BrecktnripGe, of the House of Repre- 
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sentatives at Washington, has again called 
up his Bill for creating a Bureau of Harbors 
and Waterways, which bureau is to take 
charge of all public improvements of a civil 
nature, and which is to be officered by a corps 
of United States Civil Engineers. We have 
already commented upon this bill at length, 
when first presented, and will only now 
repeat that the great importance of our 
public works and the amount of money 
annually expended upon them makes us 
decidedly favor a bill which is a first step 
in the direction of a reorganization of the 
eontrol and manner of conducting this 
work. The provisions of the bill seem fair, 
and {provide for a continuance in’ service of 
the army officers who have 
work in the past; but it also metes out tardy 
justice to the civilian employés in the matter 
of relative rank and general advancement. 
Probably the very best, if not the most im- 
portant, provision of this bill is the clause 
forbidding the commencement of any public 
work until a sufficient appropriation is made 
to complete it. A few notable are 
excepted, but the general tendency of this 
clause would undoubtedly be a direct econ- 
omy to the Government, and result in better 
work everywhere. Many insignificant and 
utterly worthless “improvements” would 
not be authorized at all, were it known at 
the start how much they were to cost. and 
what relation their general public value bore 
to the ‘expenditure required. This part of 
the bill might interfere, in many 
with a Congressman’s idea of the services 
due to his constitutents, the payment of cer- 
tain obligations with public money: but the 
general public would greatly gain thereby. 
One other provision of the bill, though just 
in itself, seems likely to meet with consider- 
able opposition; that is the proposed re- 
tirement on half-pay of civil engineers 
employed by the bureau on reaching the age 
of sixty-five vears. Tha valid objection is 
made that this is establishing a precedent 
that could applv as well to other civilians 
in Government employ, and that it is eon- 
trary tc the established practice of the Gov- 
ernment, which has strictly confined its 
retired list to the army and navy. even to 
the exelusion of the Revenue Marine Corps 
Many arguments might he advanced in 
favor of the proposed retirement of engi- 
neers, but this provision should be left to the 
wisdom of our law-makers and in no wise 


done sueb good 


cases 


eases, 


allowed to interfere with the other and more ° 


vital provisions of the bil}. 


The theory that the Gulf Stream is re- 
sponsible for our abnormal weather, by hug- 
ging our coast closer than in past vears, is 
denied. It is pointed out that the warm 
current issuing from the Gulf of Mexico car 
only affect the weather by conveying heat anc. 
moisture to the air overlying it, and then 
transferring these conditions tothe land by air 
currents, But the truth is that the prevailing 
winds passing over the Gulf Stream blow 
toward the northeast. and away from our 
eoast. They modify the climate of northern 
Europe, just as the air passing over the Japan 
current gives a mild climate to British 
Columbia and California, Of course, at times, 
we have southeasterly winds. and the tem- 
perature and rainfall of the Atlantic seaboard 
is materially affected therebv; but the differ- 
ence of a hundred miles or more in the posi- 
tion of the Gulf Stream would have in itself 
little effect on our home climate. The distri- 
bution of barometric pressure and marked 
departures from normal pressure, from what- 
ever cause they may arise, are much more 
likely to bring about abnormal weather, an 1 
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we must study these changes rather than the 
ever winding and waving Gulf Stream. 


New York City’s Rapid Transit Facilities. 


For a long time now, the question of rapid 
transit facilities for New York City has been 
a most important, if not the most important, 
subject relating to the city’s prospective 
growth and development. Various plans for 
deep and shallow underground tunnels and 
high and low elevated structures have been 
presented and advocated; but none of them 
seems nearer success now than two years ago. 
The fact appears to be that, since the cities 
of the State have been given power to control 
the passenger traffic within their borders 
and to claim a share of its earnings, there 
is no longer a prospect of anything more than 
profits to the projectors of new 
rapid transit lines; and the certainty of even 
that in this city bas not as yet seemed great 
enough to induce capital to undertake any of 
the various schemes which have been pre 
sented. 

When private capital will not take the in- 
itiative. the onlv hope of progress is for the 
city officials to take the lead. But between 
the demands of political factions, the inevita- 
ble red tape of official action, and the neces- 
sity of securing some degree of harmony and 
unanimity in the adoption of plans technical 
and financial, the prospect for the construe- 
tion of a real rapid transit system in this city 
seems no better now than it was many months 
ago. 

This is not a wholly deplorable state of 
affairs. The city is even now better supplied 
with transit lines than any other large city of 
the United States; and when any new 
are built, it should be on carefully 
worked-out plan which will ‘command at once 
the confidence of capitalists and the approval 
and co-operation of the city authorities. It 
will be far better for us to wait a few years 
and get along with our overcrowded cars as 
best we can, than to turn over free to a private 
monopoly the rew transit lines. or to submit 
to any cheap temporizing with the transit 
problem, like an elevated road on Broadway, 
for instance. 

But even if a plan for new transit lines were 
matured and adopted this winter,—-of which 
we signs at present.—it would be a 
practical impossibility to complete such a 
substantial railway as this city’s traffie de- 
mands in time for an exposition in 1892, 
Indeed, remembering the delays which will 
be inevitable in executing such a work, either 
above or below the crowded streets of New 
York, there seems no reason to expect that 
our prospective new transit lines will be in 
operation in less than four or five years, while 
it is not impossible that another decade may 
close before their completion. 

Certainly no efforts of public-spirited citi- 
zens to hasten the movement for real rapid 
transit should be relaxed; but as a delay of 
some years is inevitable inany case, it seems 
well to inquire what means can be taken to 
enlarge the capacity of our present transit 
lines, and make our situation fairly bearable 
until relief comes. The necessity for doing 
this will be still more apparent in case New 
York should be the site of a World’s Ex- 
position in 1892: but in any case, the present 
overcrowded state of our cars, and the fact 
that much traffic is not accommodated by the 
present companies, is reason enough for in- 
ereasing present facilities. 

We referred in our issue of Nov. 16to the 
relief which will come by the adoption %f the 
cable system for the surface cars on Broad- 
way and Third Avenue. This relief will be 
still more marked if the Eighth Avenue, 
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Fourth Avenue, and perhaps the Sixth Avenue 
surface roads also adopt the cable system, as 
they will be quite likely to do to follow their 
competitors. But no very great gain will be 
made inspeed by the cable system in New 
York’s crowded streets, over that now made 
by horses. It will take a considerable time 
to get these cable lines in operation: and the 
extra accommodation they will furnish is 
likely to be taken up as soon as it is readv, 
with little appreciable decrease in the rush of 
traffic on the elevated railways. 

Some feasible means of increasing the traffic 
capacity of the elevated railways, therefore, 
is the problem to be solved; and itis a prob- 
lem of exceeding interest to engineers in gen- 
eral, as well as to the stockholders of the 
Manhattan Elevated corporation. and to the 
people of New York, whose daily business is 
absolutely dependent on the facilities afforded 
by the elevated roads. 

It may be as well to settle the question in 
the first place as to the future of this corpora- 
tion. It has been argued, we believe, that if 
new and permanent rapid transit lines suffi- 
cient for the needs of the city were construct- 
ed, the Manhattan Elevated corporation 
might be dissolved and its structures removed 
from the streets. But bowever desirable such 
a thing might come to be. there seems little 
prospect thatit can be effected, at jeast for 
many years. The company is in lawful pos- 
session of its property and franchises. It is 
making itself stiit more secure by paving, ac- 
cording to law, the damages to property along 
its lines caused by the operation of its road. 
The accommodations it affords to local travel 
are likely to be needed even with a real rapid 
transit line in operation from the Battery to 
Harlem; and there would be great opposition 
toitsremoval. Finally, the twenty or thirty 
million dollars invested in the structures of 
the company should not be destroyed unless 
manifest necessity requires it. 

Jonsidering it settled, then, that the 
elevated roads are here to stay, let us inquire 
what steps can be taken to secure the best 
possible service to their patrons. It is to be 
remembered, in the first place, that the daily 
operation of the elevated roads is absolutely 
necessary to the transaction of business in 
this city. To suspend the operation of any 
one of the lines for a day or two is of course 
possible, but it strains the earrying capacity 
of all other transit lines to their utmost; and 
ifasuspension for any length ot time were 
necessary, some other means of transit would 
have to be provided in its place. 

Let us now see what is the present capacity 
of the elevated roads and how their traffic is 
growing. The following table shows the 
train mileage and passengers carried for four 
years. The fiscal year of the company ends 
Sept. 30 

P. C. In- 
erease over 
Passengers preceding Train 

Year carried year 

1886 115,109,591 11.4 

1887 158 963.232 38.1 

1988 —171,529.789 7.9 7.584.572 4.9 

1889 179,497,433 4.6 (Unknown) (small.) 

Residents of this city do not need to study 
figures to know how much faster the traffic 
of the elevated roads hus grown than the 
train mileage, but those who study the prob- 
lem at a distance will be helped to appreciate 
the conditions of the problem by the above 
teble. The traffic on each of the lines 
for the past two fiscal years was as follows: 

1888 1889 
22,290,953 
68,308,460 


P: C. In 
crease over 
preceding 
mileage year 
6,635 .460 47 
7,230,799 9.0 


Increase 
33,111,925 820,972 
69,924,730 1,616,270 


Second Avenue Line 
Third Avenue Line 
Sixth Avenue Line 53,115,965 48,329,410 4.213.445 
Ninth Avenue Line 17,814,411 18,13} 368 317,957 


It thus appears that the actual increase in 
traffic last year was only twe-thirds what it 
was in_ 1887: this notwithstanding the strike 
on the surface’ roads and the . Washington 


Centennial, each of which occurrences for a 
short time greatly increased the company’s 
traffic. On the second day of the Centennial 
celebration, 825,000 persons were carried by 
the elevated roads. It is quite certain that 
the growth in traffic on the elevated has al- 
ready been seriously checked by the insuffi- 
cient facilities offered. The rapid growth of 
the New Jersey, Staten Island, and Long Is- 
land suburbs of New York City, and even of 
Brooklyn, despite its bad bridge facilities, in- 
dicates that the crush on the elevated roads 
is diverting home-seekers from the upper 
part of Manhattan island to places which they 
can reach more easily and comfortably. 


It is. therefore. plainly for the interest of 
the Manhattan Elevated Company to adopt 
any feasible plan for increasing the capacity 
of itsroad, That such an enlargement would 
greatly conduce to the comfort, heaith, and 
good temper of the quarter of a million New 
Yorkers who are obliged to ride daily in the 
elevated trains, it needs no argument to 
prove. 

The method which is adopted on ordinary 
roads to inerease capacitv—inereasing the 
number of trains—cannot be pursued much 
further here with safety. Trains in the rush 
hours are run as close as is wise on the Sixth 
and Third Avenue lines at least. An increase 
onthe Ninth Avenue might be made except 
for lack of terminal facilities, the road being 
really a loop of the Sixth Avenue line and 
using the same terminals. Besides, the Ninth 
Avenue cars are less crowded than those on 
anv other line. 

The only feasible method of solving the 
problem, therefore, is by increasing the ca- 
pacity of each train The 5-car trains, now 
run on the Sixth and Thi'd Avenue roads, 
when fully loaded, are as heavy as the pres- 
ent locomotives can pull. in fact rather heav- 
ier in case of snow on the rail, as the block- 
ade during the blizzard of 1888 proved most 
unpleasantly. It is aiso noticeable that with 
the locomotives pulling so nearly their full 
load, the trains are much slower in getting 
under way. A surprisingly large percentage 
of the round trip is occupied in getting up 
speed. and since the time taken for around 
trip is an indirect factor in the capacity of 
the road (the controlling factor being the 
number of trains passing a given point, re- 
gardless of their speed, any possible gain in 
this regard is of much importance. 


* One plan proposed for solving the problem 
is to increase the capacity of the present cars. 
Two-story cars or ears considerably wider 
might be used. The use of either would ne- 
eessitate an exvense of three or four million 
dollars in reconstruction of stations and roll- 
ing stoek. Either style of car would be ant to 
seare timid passengers in rounding curves, 
and not without reason perhaps. The gain in 
eapacity by wider cars would not be very 
great. The gain in capacity by two-story 
ears would be considerable; but on rainy 
days the dripping from the upper platforms 
would be a serious nuisance. From the oper- 
ating point of view, the additional weight 
of either type would be no trifling matter, and 
might make it necessary to cut down the 
maximum train to four ears. 


As the obstacles in the way of improvement 
in this direction seem so nearly insurmoun- 
table, we are confined to the plan of adding 
more cars to each train. This would have 
been done long ago, and heavier locomotives 
would have been put on to draw them, but 
the elevated railway structure was not de- 
signed to carry locomotives heavier than 
those now in use; and the problem resolves 
itself therefore into either a possible means of 
propelling longer trains without increasing 


the weight of the motor, or a reconstruction 
of the present elevated structure. 

Regarded as an_ engineering question, 
merely, there is very much to be said ip 
favor of the latter plan. If the elevated 
roads were now to be built, completely new 
tney would be much more solid structures 
than the existing ones and much better de. 
signed to resist lateral strains and vibration. 
Plate girders would replace the present 
lattice girders; and a moving train would not 
make the whole structure shake for an eight}, 
of a mile ahead of the locomotive. No such 
rebuilding of the structure is at all likely. 
however. If the Manhattan Elevated Com. 
pany were assured a continuance of its pres- 
ent monopoly and undisturbed possession of 
its franchise for as much as twenty-five «6, 
thirty years to come, it might rebuild its 
structure; but no such certainty as to its 
future exists. It would, indeed, be a most 
shrewd policy for the company to pursue, 
to rebuild it: structure and increase the 
capacity and comfort of its trains to suc} 
an extent that the public in general would 
cease to take any interest in the movement: 
for real rapid transit; but that the company 
intends to pursue such a policy, no one be- 
lieves. If the company were to adopt heavie: 
engines on their road, they would probably 
eonfine their efforts to strengthen their 
structure to the patching and piecing-on 
process, which has been already pursued. 
There would be some considerable difficulties 
in entirely rebuilding the structure without 
interrupting traffic. 

It seems, then, altogether probable that 
the only hope of materially increasing the 
capacity of the elevated roads is by some 
method which will bring no increased weight 
on the structure and which yet will permit 
trains of six, seven, or more cars to be run: 
but having taken so much space in settling 
the preliminary questions necessary to reach 
this conclusion fairly, the discussion of the 
different feasible plans of accomplishing this 
must be postponed to a foliowing number. 


M, C. B. and Other Automatic Couplers. 


We publish in another column a letter 
from Mr. R. C. BLacKaALL, Superintendent of 
Mavhinery, of the Delaware & Hudson Canal 
Co., which is notable as the first letter which 
has reached us from any high mechanical 
official, out of a pretty large correspondence 
on this subject, in which the M. C. B. type, 
asa type, has been condemned as inadequate 
and unsuitable. Mr. BuackaLL justly re- 
marks that “honest opinion based upon 
practical experience, and a knowledge of the 
inherent defects of the type you champion 
is surely worthy of respectful recognition,” 
and proceeds to make a severe attack upon 
the M. C. B. type, on its merits. 

Whether the grounds of attack be sound or 
unsound, such opposition is to be expected, 
nor is it to be regretted. Opposition is neces- 
sary to healthful progress in mechanical as 
in political matters. But there comes a point 
at which opposition becomes merely “ stub- 
bornness worthy of a better cause,’’ and the 
only question is: Has that time now arrived ? 
We cannot but feel that Mr. BLacksLv’s letter 
itself contains evidence that this time has 
arrived. 

We published in our issue of Dec. 21, 1889, 
a map showing graphically the present status 
of the imtroduction of automatic freight 
train brakes and couplers, which we need 
hardly say makes a very remarkable showing 
of rapid progress in what must plainly be gen- 
erally believed to be a great reform, as no 
company is making the large expenditures 
involved for any cther reascn. To what i 
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this activity to be ascribed ? The natural in- 
ference from the facts is that itis the result 
of accumulated favorable experience with the 
wu. C. B. type, leading no prior believers in it 
to abandon it, but a flood of new adherents 
to come in. This is the way in which most 
or all great improvements are introduced, 
very slowly and tentatively at first, but after- 
wards at a greatly accelerated rate. Such 
has been the outward course of events, at 
least, with the M. C. B. type of coupler. 

For what are the facts as to automiuti« 
couplers ? For the past ten years at least 11 
has been a very live practical question; for 
twenty vears it bas been felt that some re- 
form must come. Up to 1880 the link type 
was decidedly the favorite. The Ames link 
coupler was already very largely in use on 
the Lake Shore & Michigan Southern Rail- 
wavs; other link couplers were being tried on 
other railways; the badly named “ vertical 
plane’ type had not even been heard of for 
freight use; andin fact the Janney coupler, 
which has been the founder of the whole type, 
as a practical question was just fairly estab- 
lished as a passenger coupler. ; 

We may even add, as a fact of great inter- 
est in this complex question which has never 
been mate publie before, that nothing but 
the mere-5 chance (absurdly exaggerated de- 
mands by the inventor) prevented the Ames 
link coupler from being adopted asa stand- 
ard by the West Shore Railway in 1882. Had 
itbeen so adopted, itis quite within the pos- 


sibilities that this would have settled the 
whole matter; for the Ames was a_ good 
coupler, and the West Shore was so well 


” 


known to “go in for the best,”’ regardless of 
expense, that it might have become just the 
needed center for general practice to crys- 
tallize around, There was still no “ vertical 
plane” freight coupler even talked about for 
general use. 

The first forma] action on the subject by 
the M. C. B. Association was in 1884, when 
nine couplers were recommended for further 
trial, seven of them being of the link type, 
and two only, the Cowell and Janney, of the 
“vertical plane’’ type: so that the link type 
still had the advantage. One strong reason 
for this, we may well believe, was a general 
feeling that close coupling would diminish 
the maximum load which could be hauled 
by locomotives, since it would compel them 
to start the whole train at once, instead of 
car by car. The writer of this article was one 
of those who strongly held to this opinion, as 
he thought on strong technical grounds, and 
it was at his suggestion that the tests were 
made at Buriington of the comparative start- 
ing power of locomotives with and without 
slack. These tests showed most conclusively 
that there was no real difference in this re- 
spect; while itis a matter of common knowl. 
edge, which no mechanical engineer will 
question, that the existence of loose slack in 
the train does greatly aggravate the danger 
of breakaways. 

Since then, in the face of much and steady 
opposition, there has been a steady and nota- 
ble increase in the number of adherents to 
the M. C. B. type, until if has become, as our 
correspondent correctly states, a “popular 
movement,” At no time has the movement 
gone backward. No single company has 
adopted the M.C. B. type on any considera- 
ble seale, and then abandoned it; but one by 
one additional companies have fallen into 
line, until we have the really startling ex- 
hibit of progress shown on our map,—an ex- 
hibit. by the way,in which the 650 cars on 
the D. & H. C. Company’s Railway to which 
our correspondent refers, did not figure at all; 


so that we judge they must be a very recent 
addition. 


Now,to what proportions; has this movement 
at last attained? We do not propose to re- 
hearse all the figures given in our issue of 
Dec. 21, which for the first time revealed the 
real strength of the movement, but will mere- 
ly repeat a few facts from it: four companies 
alone, after some years of experience each, 
have now 25,000 cars equipped; there were less 
than 6,000 cars in all equipped at the bvegin- 
ning of 1888: there were 15,000 added in 1888, 
-o tbat there were 21,000 equipped at the be- 
:uning of 1889; there were at least 39,000 
udded in 1889, so that there were at least 60.- 
000 equipped at the beginning of 1890; ** the er- 
ror in the above estimates,”’ as we said in our 
former article, *‘ being almost certainly a too 
smali allowance for 1889, as necessarily many 
orders in the latter part of the year were not re- 
ported to us.” One of such orders, and one 
of some importance, we now first hear of 
through our correspondent. The increase in 
the rumnber of companies using M. C. B.coup- 
lers has been even greaterin proportion than 
the increase in number of cars equipped. We 
will not stop to count them up. 

Now from what else can this great advance 
have come than from the “ honest opinion 
based upon practical experience.”’ which our 
correspondent justly says, “‘ is surely worthy 
of respectful recognition,”’ ':1t which is sure- 
ivy as worthy of it from those who oppese the 
M.C. B. type as from those who favor it? Our 
correspondent suggests that ‘ numerical 
statements or graphic charts ’’ showing it, 
‘prove, not the excellence of the M. C. B. 
coupler, but the activity and business ability if 
manufacturers ;’’ but quite as much * activity 
and business ability ’’ has been enlisted 
in favor of the link type in the past ten 
years as in favor of the M. C. B. type, 
and it is paying a very left-banded compli- 
ment to, and making, we believe, a most un- 
just charge against,some dozens of high me- 
chanical officials, to say that they are heing 
passively led by manufacturers into introduc- 
ing such costly (if bad) appliances. 

Neither will the fact that the type has been 
standardized explain the recent rapid prog- 
ress. This, like all other M.C. B. standards, 
stands purely on its merits. The M. C. B. 
Association treats its standards much as an 
ostrich treats its eggs,—leaves them to take 
eare of themselves, and does not even make 
inquiries as to their later fate. It is a 
notorious fact that numbers of these stand- 
ards have been and are almost wholly 
neglected; and fully half of them (if we may 
hazard the guess) could not make so good a 
graphic showing as the coupler does, although 
of much longer standing. 

There is but one rational conclusion to 
make from ail the facts in this case, it seems 
to us, that soLip MERIT is pushing the M. C, B. 
coupler to the front. We freely admit that 
coal service is about the hardest to which a 
coupler can be subjected, and in that respect 
the service of the distinctively coal roads is 
somewhat peculiar to itself; yet after all, this 
difference is mainly because the average coal 
train has such an immense amount of loose 
slack in it as to make it especially hard on a 
more mechanical type of coupler during the 
transition period. The plain truth of the 
matter is that the handling ofcoal trains has 
been and isinexcusably careless and rouch, 
and in great part because of habits en- 
gendered from the very existence of the loose 
slack which it is one object of the M. C. B. 
type to do away with. 

With this proviso, however, we must dissent 
from our correspondent’s conclusion that ‘‘al- 
ready the numerous breakages show con- 
clusively (italics ours) that the adoption of the 
M. C. B. type would prove a costly luxury for 
this company.” Ifthey show it conclusively 


for his company, thev show it conclusively for 
allecompanies. It is absurd to claim that any 
coupler which is “shown conclasively” to be 
too weak for coal service is really fit for any 
freight Any freight car 
may be exposed to the same usage as a coal 
car; the two are coupled together constantly 
in the same trains, and probably Mr. Buack- 
ALL would not claim that his road was in the 
habit of using a/l freight cars so much more 
roughly than do other roads that a coupler 
which was found to answer very well on othet 
roads would not his. But if bis 
breakages are running up to such fearful 
aggregates as he implies, it must be that his 
trainmen do treat cars more roughly than 
others, or that he has made an unfortunate 
selection among the M. C. B. couplers: for the 
evidence is ample that many roads who have 
been experimenting with the type for many 
years find their experience to be 
couraging 

As to our correspondent’s claim: “Tt 


service whatsoever. 


abswer on 


most en- 


Is a 
notorious fact (italics ours) that many of the 
most pronounced advocates of the M. C. B. 
type are already weakenigz in their alle- 
gianece, and frankly confess that thev were 
too hasty,’’ we must confess that this is news 
tous. We had understood the rotorious fact 
to be the direct reverse of this 
be greatly obliged to any « 


: and we shail 
me who will give us 
the name of one such “pronounced advocate”’ 
(supposed to be also a man whose position en- 
entitles his opinion to weight) who has thus 
“weakened,” as wedo not know of one. We 
do know that various people have had trouble 
with particular couplers, but not,to our knowl- 
edge, such serious trouble as to lead them to 
condemn the type, after once advocating it. 

Finally,as to whether the M. C. B. type is 
‘strictly automatic.”’ it is unnecessary to 
“ask any trainman’’; the facts speak for 
themselves. In the ordinary meaning of that 
term,it is strictly automatic. It is admittedly 
sometimes necessary to go between the cars 
to set the knuckles, but not in the act of coup- 
ling. The Marks coupler, and several others 
of the link type, are undoubtedly of much 
merit; but that is not to the purpose. In 
this detail, of all others in railway practice, 
UNIFORMITY is the great desideratum. The ques- 
tion is not: Is the Marks coupler a good one? 
nor even,'Is it the best one for’special service ? 
but rather, Is it an attainable one, and also 
the best one for universal use? If our cor- 
respondent believes this, he is rightin being 
“stubborn,” for stubbornness is an honora 
ble quality in a good cause. But let every 
man be first sure that it is a good cause, and 
that he is giving due weight to other men’s 
experience and convictions as well as to his 
own. It is undoubtedly true, as our corre- 
spondent says, that many mechanical novel- 
ties which have started in with great success 
have finally died out, and up to a certain 
point every man is justified in witholding 
his judgment; yet as a rule “revolutions do 
not go backward ;”’ and we recall no previous 
mechanical movement that, after having 
attained such standing as our map of brake 
and coupler introduction revealed, has 
finally gone backward, To show to just 
what proportions the movement had at- 
tained was one purpose of our map. We 
hoped and expected that it would do much 
to erystallize practice, but hardly sxpected 
it to show that practice had practically al- 
ready crystallized. 


THE ATLANTIC COAST LINE RAILWAY SYSTEM 
should be shown in a full green line as well as a 
full red line on our map of Dec. 21, General Manager 
WALTERS writes us, as the Westinghouse: brake 
has now been applied to a number of freight cars 
greater than half the number of miles operated. 
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CORRESPONDENCE. 


M. C. B. and Other Automatic Couplers, 


Del. & Hud, Canal Co. N. R. R, Dept., 
fice Machinery. iu 
ALBANY, N. Y,, Dec, 30, 1889, 
To THE Eprron or ENGINEERING NEws: 

Sin,--I notice an article in ENGINEERING News of Dec, 
21, on “ Progress in the Use of Automatic Car Couplers ™ 
in which you say: “The roads which still cling to the 
automatic link type, with a stubbornness worthy of a 
better cause, are of them of local importance 
merely.” 

I thank you for the compliment. Among the roads, 
however, so ruthlessly consigned to oblivion will be 
found many whose continued use of another type of 
coupler than that prescribed by the M. C. B, is based 
upon something quite different from “ stubbornness,” as 
you are pleased to call it, Honest opinion based upon 
practical experience, and a knowledge of the inherent 
defects of the type you champion, is surely worthy of 
respectful recognition 

In the ease of the company I represent, for your fuller 
information, I wish to state that we have “50 cars 
equipped with the M. C, B, type of coupler, and 400 are 
under contract on which the same coupler will be placed. 
We have not, therefore, been so “ stubborn ” as to ignore 
the popular movement in favor of the Vertical Plane 
type, and are carefully watching the performance of 
these couplers in service on our own Jine, in comparison 
with the type of Automatic Link coupler so successfully 
used by us on our coal equipment. Already the numer- 
ous breakages show conclusively that the adoption of 
the M. C. B, type would prove a costly luxury for this 
company, 

The large coal roads, with their extensive equipment, 
muy well hesitate before they commit themselves to a 
coupler 80 open to criticism as the one under discussion. 
It is anotorious fact that many of the most pronounced 
advocates of the Verticel Plane type are already weak- 
ening in their allegiance, and frankly confess that they 
were too hasty in concluding that the problem had been 
solved for all time when the M, C. B. Association declared 
in favor of this principle in coupling cars, They are not 
deceived by numerical statements or graphic maps, prov- 
ing, not the excellence of the M, C. B. coupler, but the 
activity and business ability of manufacturers, 


Supt 


most 


Every practical railroad man knows that costly mis- 
takes have been made in the past in equipping roads 
with devices which afterwards proved worthless for the 
purpose intended, History often repeats itself, Half of 
the railroad equipment of the United States may be 
fitted with the M, C. B, type of coupler, but,if the record 
ot breakages, cost of maintenance, injured or maimed 
trainmen, remains practically the same as before, like 
everything else that has had its day, it must go. Much 
has been said and written of this coupler from a humani- 
tarian point of view. Ask the trainmen whether this 
type of coupler is strictly automatic! It will not couple 
without going between the cars, as the knuckle must be 
open before coupling ; if the knuckle opens by gravity, a 
person must go between the cars to close it before it can 
be coupled to the ordinary draw-head, It is well known 
that the trainmen are constantly injured in this manner, 
It will not do to assume, as many have done, that this is 
necessary with all types of automatic couplers. An 
examination of the Marks coupler, which is of the Auto- 
matic Link type spoken of so contemptuonsly, will prove 
conclusively that it is never necessary to go between the 
cars either to couple or uncouple. We have 2,450 cars 
equipped with this coupler, and can, therefore, speak 
positively as to its merits as a safety appliance. It is 
certainly not from “ignorance or apathy” that this 
company has declined to forsake an automatic coupler 
combining in a marked degree safety, economy, positive 
action, simplicity and strength, for one not yet per- 
fected. 

We are in accord with your views as to the desirability 
of the universal adoption of air brakes for freight trains. 
It cannot come too soon. From data kept of freight car 
movements over our line, we find that over 12 per cent. 
are equipped with air brakes. 

Respectfully yours, R, C. BLACKALL, 
Supt. Mach’y, 


: 


|** Stubborn,’ 
simply * 


as defined by WORCESTER, means 
‘persisting, persevering, steady,’’ and the 
charge of ‘‘ stubbornness,”’ therefore, neither means 
nor implies any more than that those who still re- 
fuse to accept the M. C. B. type of coupler are refus- 
ing to join in amovemeut which is becoming so 
general that not to join it makes one an exception. 
That this is the case, the maps and tables to which 
our correspondent refers clearly show. Moreover, 
we only said that ‘‘ most’ of the roaas which still 
cling to the link type were of “ local importance 
only We freely admit that the D. & H.C. Co. is 
a road of more than local importance, but then, the 
D. & H.C. Co. is almost if not quite the most im- 


portant line on the whole continent which refuses 
to accept the M. C. B. type while yet doing anything 
to introduce automatic couplers of any kind. 

So much for the personal question. On the other 
general questions raised in the letter as_to “* M. C. B. 
and Other Automatic Conplers,’”’ we have some- 
thing to say in another column; and we will only 
add here that, out of a large mass of correspondence 
which has reached us, this is the first letter which 
has made any serious attack on the M. C, B. type on 
its merits.—Ep. ENG. NEWS. | 


Cornell for the Next Convention of the 
American Society of Civil Engineers, 


Cornell University, College of Civil Engineering, 
ITHACA, N. Y., Dee, 20, 1889, 
To THE EpITorR OF ENGINEERING NEWS: 

I bave been asked by several members of the Ameri- 
ean Society of Civil Engineers to make public through 
your columns the reason for desiring that the next con- 
vention of the Society should be held at Cornell Univer- 
sity. 

The strongest reason | have to urge is that this Uni- 
versity has the largest plant to be found in the world for 
the education of the civiland mechanical engineer, the 
architect, and the electrician, Charlottenburg, near 


Berlin, may perhaps have a larger total scientific plant ; _ 


but its equipment is used more as a museum of iliustra- 
tive material than as a laboratory for individual experi- 
mentation ; nor are its facilities at the absolute free dis- 
posal of students for private research or required or 
voluntary study; neither are the subdivisions of groups 
of the German laboratories broken up into well-defined 
and complete appliances for the study of specialties by 
students, graduates, or professional men designing to in- 
vestigate definite problems in an adequate scale, from 
the engineer's standpoint of research. The famous lab- 
oratories of Zurichand Munich are comparatively small, 
and are not laboratories where students are brought 
face to face with nature, taught to control its forces 
and to reconcile the differences between theory and prac- 
tice with the rational discretion demanded in a profes- 
sion like ours, which contains as many elements of 
business common sense as of science. These laborator- 
ies refer to specialties of teachers who are themselves 
professional men, and for the most part are engaged in 
private investigation for private gain. 

Cornell has also recognized the barrenness of results 
produced by such technical schools as are now being 
smothered in the atmosphere of colieges governed by the 
so-called academic faculties, which are but too often de- 
void of scientific instincts or sympathies, and are usually 
controlled by a narrow, bair-splitting president or pro- 
fessor of moral philosophy, who has an honest contempt 
for science in weneral and technical science in particular, 
For these reasons the technical courses of Cornell Uni- 
versity, as wellas the general, academic or literary, and 
philosophical courses, have been surrounded, each with 
the atmosphere and system of administration best for 
its unrestricted growth. Cornell has also placed offi- 
cially all its courses on the same mental and social rank. 
The students of agriculture and the students of philol- 
ogy walk armin arm over our campus subject to the 
beneficent influence of ingenuous tolerance (not a small 
educational force by itself). 


It seems to me that the peculiar features of Cornell 
should interest our colleagues in the American Society 
of Civil Engineers, and justify a visit to the seat of the 
neweducation. Much may be said and gained by such a 
visit that would strengthen the excellent schools of en- 
gineering we have already in the country. Such a visit 
would contribute nota little toward taking active steps 
looking to the elevation of our profession to the legiti- 
mate height that it has not yet attained. It is certain at 
least that we are far behind the French engineers in pro- 
fessional standing, even though their responsibilities are 
less fraught with professional dauger to the individual, 
and their training and their advancement are far less 
difficult than is the case with the American engineer. 


AS to miuor points, I may add that the University town 
is accustumed to entertain our large Commencement 
crowds, und can offer reasonable and excellent accom- 
modations. 


The surroundings of this locality are superbly beauti- 
ful. Short, pleasurable excursions may be made to 
points of professional interest at Athens, Rochester, 
Syracuse, Elmira, etc., and on Cayuga Lake, a summer 
resort of exquisite beauty. The University, I am sure, 
will offer its shelter to the convention in sumptuous 
buildings, with every convenience for its general ses- 
sions, Offices, and committee rooms, The University is 
accessible by main lines of railway from all quarters of 
the compass. Members not wishing to join the excur- 
sions may remain inthe University grounds, and spend 
at leisure several days inspecting our libraries, labora- 
tories general museums, apd the greenhouses, foundries. 
workshops, special museums, of technology, laborato- 
ries of Civil and Mechanical Engineering, Architec- 





ture, Agriculture, etc., collections of art, and litera, 
and archeological treasures. 

I may aiso add that it will be a pleasure for me to wo). 
%ome here old friends and my professional colleagy... 
and I may bespeak a hearty welcome from the mem!» vs 
residing here as well as from the University and the city. 
who will appreciate the honor of having in their mij. 
so distinguished a body of engineers. 

Very respectfully, 
E. A. FUERTES, M. Am. Soc. C.F 


{There can be no doubt, it seems to us, that Co; 
nell would be in many respects a most admira})), 
point for holding the convention. The great dij) 
culty is, however, the lack of adequate hotel accom 
modation. Experience seems to indicate that one «/ 
the most useful features of these conventions is Jo.) 
when the members are not all together ont of t}). 
convention hours, which can only be in a hote! 
large enough to hold them all.—Ep. Exc. News. | 


Six-Place Logarithmic Tables. 


ALBANY, N. Y., Dec. 23, 1889 
To THE EpITOR OF ENGINEERING NEws:— 


I write to enter a mild protest against 
demnation of 6-place logarithmic tables, 

In the manner in which they are generally served uy 
for a long-suffering race of engineers and engineering 
students, they may well nauseate, but the writer believes 
that the engineer never need use the 7-place tables if he 
has the mre convenient (Italics ours.—Ep,) 6-place. A}| 
that you say in respect to the 4-nlace and 4 place tables 
is heartily agreed to, but the engineer may occasionally 
have to compute a carefully measured triangulation or 
to prepare numerical tables where a little further pre- 
eision is desirable. 

Unless the angles of a triangulation have been meas- 
ured with a certainty beyond tenths of seconds (and what 
engiveer has ever so measured angles?) six-place ta- 
bles are more in accord with the precision of the angular 
measurements than 7-place would be. 

Let the engineer add to his library the tenth edition 
of BREM'KER’s 6-place table, Berlin, 1886, price 4.2) 
marks, if he desires a most convenient book, fully suf- 
ficing for the occasional precise computations needed in 
his work. This tenth edition is in every way as compiete 
as VEGA's 7-place tables, which it much resembles, while 
the interpolation, as might be expected, is easier, 

The writer believes a detached book of tables to be 
more convenient than one fastened to the end of a text- 
book, and he has found none equal to Gawss’s 5-place 
tables, which, having been through some 20 editions, 
can be used with confidence as to their numerical accu- 
racy. Would it not be well for Mr. WELLINGTON, in his 
new manual, to photographically reproduce such tables 
as GAUSs’s, and thus insure accuracy and secure all the 
merits of this excellent work? The great Thesaurus of 
Vega bas been thus reproduced in Florence, and can 
now be purchased for5 francs. This reproduction is be- 
yond question a faithful one, but the original has been 
improved upon, as the known typographical errors are 
corrected in the reproduction. 

It would seem that the 7-place tables may indeed be 
the ones that eventually will be found to occupy no 
useful place, They do not fully satisfy the worker in 
geodesy, and a much needed 8-place table is now being 
prepared by the French Government, from a manu- 
script 14-place table in the library of the Paris Observa- 
tory, to serve his purposes, while the 6-place tables are 
quite sufficient for almost every purpose where 8 places 
are not wanted, q 


your con 


HORACE ANDREWS. 

{Our correspondent advances views which we 
think have no warrant in the practical work of pro- 
fessional computers, who, to the best of our know!l- 
edge and belief, confine themselves almost wholly to 
5-place and 7-place logarithms, the 7-place being 
vastly easier to use than the ordinary 6-vlace table. 
for the reason that it extends to 100,000 instead of 
10,000. For this reason we have used the 7-place 
tables extensively even for 5-place work, all trouble 
with differences being thus saved. We have never 
seen the Bremiker 6-place table mentioned, which 
extends to 100,000, but cannot but think it a very 
foelish kind of table, as it has all the inconvenience 
from bulk of the 7-place table with but one-tenth 
of the accuracy. That there has been but one 
edition each of 6-place and 8-place tables t» 100,000 
while there have been dozens of 7-place, shows what 
computers think about the matter. We have not 
been referring to a 100,000 6-place table in what we 
have said about them, however, but only to the or- 
dinary 10,0006-place tables; our position being that 
in a 10.000 table five places are as many as can be 
used to any advantage, and that when the table is 
expandad to 100,000, which means, gonverted into a 
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bulky volume, the added accuracy of the seventh place 
can be and should be had. The 5-place log. of 100. 
0) being 2,00000 and the log. of 100,002 being 2,00001, 
what greater accuracy is needed for ordinary field 
work? When we pass from this to geodetic and as- 
tronomical work, a hundred times this accuracy is 
none too great. In the angular functions the case 
is even stronger; the 5-place sines for 45° differing 
py 12 to 13 units for each minute, which permits of 
quite as fine computation as the best field instru- 
ments can warrant. 

The adyantage of the 5-place and 7-place tables is 
that there is just comfortable room at the side for 
the convenient 1-to-¥ side difference tables which 
make interpolation so easy, but are wholly lacking 
in the eemmon 6-place table. Such a table cto 100,- 
ww can have these conveniently, but no more con- 
conveniently than the 7-piace, while only one-tenth 
asaccurate, The reductio ad absurdum of the 6- 
place table may be seen in SEARLE’s field-book, 


where the differences at the bottom of the 
page are nearly as bulky as the table itself, 


making it exceedingly awkward to use, as any 
one will find on trial. 

As for photographically reproducing the Gauss 
tables, Mr. WELLINGTON hopes to effect some 
slight improvement in their typographical form 
and arrangemeut, while making them, and the 
Vega tables for the most part, a model; and as he 
has made arrangements to have each table read 
through three times at least without detection of 
error before it is passed as correct, which is as great 
a precaution as was used with the Bremiker tables, 
he believes there will be no difficulty in insuring ab 
solute correctness.—ED, ENG. NEWS. | 


Formule vs: Formulas. 


LONDON, ENG.,, Dec, 19, 1889. 


To THE EprtoR OF ENGINEERING NEWS: 

L entirely agree with yourcomment on Mr. JAMESON'S 
letter in ENGINEERING Newsof Dec. 7,and think the 
reasons you give in favor of the ordinary English plura), 
formulas, are unanswerable, A story is told of an experi- 
enced English judge who evidently held the same view. 
During his summing up of a case he frequently made 
use of the word memorandums. A pert young counsel 
took upon himselfjto correct him:* Surely, m’ lud, the 
plural of memorandum is memoranda,” “Oh, certainly,”’ 
replied the judge, “if it’s better English.” 

I notice that in the Preceedings of tue Institution of 
Civil Engineers, the word is now invariably rendered as 
formulas, also “* Mr,” is now given, instead of M., Herr, 
ete, 

Yours respectfully, 
F. G. D. 


Notes and Queries. 


W. BR. H. asks: Would you | indly send me the rise, per 
lov ft., in some of the inclined planes in use in the United 
States, where standard gauge cars are in use? I have 
been unable to find any satisfactory information in re- 
yard to them in apy work that I have access to. 

About all the available information on this head our 
corresponéent will find in Mr. WELLINGTON’s ‘Economic 
Theory of the Location of Railways,” if he refers to 
planes operated by ordinary locomotives. If he refers to 
inclined planes operated by cables or other special 
power, the steepest is on the Mt, Washington Railway, 
within a few miles of him, and any rate is practicable | 
up to the verties! rate of elevators, 


A correspondent writes us: 


I presume railway engineers bave had a similar expe- 
rience to the following, (if an anecdote is in order); 
After putting tacks in a number of hubs for transit 
points, they being close together, work twas postponed 
until next day, when, to the rage and disgust of the 
whole party, the tacks were “found missing.”” No one 
knew or could think where they Mad gone until the 
leveler, remembering the Italian idea of how to make 
boot-soles wear well, agreed to find the missing tacks. 
He went to each Italian working in the construction 
xang which had just begun work the day before, lifted 
each foot inturn and inspected them carefully. Before 
we fairly understood what he was after, a vigorous ap- 
plication of the leveler’s boot surprised both us and the 
italian. The tacks bad been found! 


PERSONAL. 


Mr. G. A. BELL has been appointed General Sa- 
perintendent of the Troy Steel & Iron Co., Troy, N. Y. 
Mr. CHARLES F, MAYER has been reelected Presi- 


dent of the Baltimore & Obio R, R, Co, by the Board of 
Directors at their annual meeting, 
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Col. W. A. BANcrort, of Cambridge. Mass., has 
resigned the position of Roadmaster of the West End St, 
Ry. Co 

Mr. J. N. METHEANY, Superintendent of the 


northern division of the Grand Rapids & Indiana R, R. 
died recently at. bis home at Grand Rapids, Mich. 


Mr. D. E. THOMPSON, Superintendent of the Bur 
lington & Missouri River Railroad in Nebraska, will re- 
sign shortly. 


Mr. JAMES MALONE, a retired railway contractor, 
died at Marietta, Pa., Dec. 19. 
the Northern Central R. R, 


Mr. J. A. L. WADDELL, M.Am. Soc. C. E., is Chief 
Engineer of the new Sioux City bridge over the Missouri 
for the Pacific Short Line Ry. 


He built some sections of 


Mr. HENkyY D. WALLER, who was Superintendent 
of the Pittsburg, Fort Wayne & Chicago Ry. some years 
ago, died in New York Dec, 24. 


Mr. R. L. TAYLOR has been elected Vice-Presi 
dent of the Tennessee Midland Ry. Co. vice Mr. T. C. 
LEAKE, Jr., resigned. 


S. B. McKek, C. E., has been appointed Engi 
neer-in-charge of the construction of coal piers and 
tresties at Weehawken, N. J., and Oswego, N. Y., with 
headquarters at Middletown, N. Y. 


Mr. JoHN HEDDING, formerly Superintendent of 
the Rogers Locomotive Works, at Paterson, N, J., and 
Master Mechanie of the New Jersey R. R. & Transporta- 
tion Co., has been appointed Superintendent of the King 
Locomotive & Car Works at Bordentown, N. J. 


Prof. J. W. SPENCER, Professor of Geology at the 
State University, Athens, Ga., has been appointed State 
Geologist of Georgia. The State is divided into three 
sections, and the State Geologist and his assistants will 
preside each over a section, 


Mr. CHARLES SoOOYSMITH was elected, on Dee. 17, 
a director of the Hudson Kiver Tunnel Co.,in the place 
of Mr. O. A. GANGER, deceased. As now constituted the 
Board consists of H, W. Perkins, W. M. Forer, A. B. 
Gipss, H. 8S. Wuirr, F, P. Anpot, C, E, Wena, and 
C, SoOYSMITH, 


N.S. KROUGLICOFF and A. B. J. KONDZATOVITCH, 
Russian civil engineers, are on their way to New York 
from Japan, via the Canadian Pacific Railway. They 
have Leen sent by the Russian Government to inspect 
American railways in view of the proposed building 
of the Siberian railway. They were in Ottawa on Dec, 27, 
and will visit New York and Philadelphia, 


HORATIO ALLEN, who ran in middle life the first 
locomotive which ever turned its wheels on this conti- 
nent, and who bas been a prominent engineer almost 
since engineering began on it, died at Orange, N. J.,on 
New Year's morning in the &&th year of his age, We 
shall next week more adequately and fully notice his 
death, 

Official circulars have been issued announcing 
new appointments on the Missouri and Mountain Divis- 
ions of the Union Pacific Ry.: Mr. C. F. ResszGute is to 
succeed Mr. G. M. CUMMINGS as General Manager of the 
Mountain Division; Mr. Josera M, BARR, Superintendent 
of the Cheyenne Division, takes the place here made 
vacant by Mr. RessEGUIEe's promotion; Mr, B. M. RYDER 
succeeds Mr. BARR, and Mr, R. M. BAXTER becomes As- 
sistant Superintendent of the Wyoming division... 


Mr. CHARLES A. ASHBURNER, formerly Assistan 
State Geologist of Pennsylvania, died Dec. 25, While an 
undergraduate at the University of Pennsylvania he was 
one of a party who made a survey of the Delaware 
River. He was graduated from the university as a civil 
engineer in 1874, standing first in hisclass. He immedi- 
ately started on his professional career, first in the Light 
House Survey Service, and soon advancing to an import- 
ant position in the Geological Survey of Pennsylvania 
While at college ne had won the esteem of Prof. J. P. 
LESLEY, who was made State Geologist in 1874 at the 
time of the organization of the second Geological Survey 
of Pennsylvania; Mr. Lestey appointed Mr. Asa- 
BURNER one Of his assistants, his duties being confined at 
first to the surveys of Juniata and Mifflin counties. In 
1875 he was appointed Assistant State Geologist in charge 
of the surveys in McKean, Elk, Forest and Cameron 
counties, In 1880 he was placed in charge of the surveys 
of the anthracite coal fields, He published in 1884 his RKe- 
port on the Anthracite Fields of Pennsylvania, now an 
acknowledged authority on this subject. Asa reward of 
merit for this report, the University of Pennsylvania 
conferred upon him the degree of Doctor of Science, 
His ability and skill being recognized, he was appointed 
in 1885 Assistant State Geologist, in charge of all the office 
and field work ot the Survey. He resigned his position 
with the State in the autumn of 1836, and was connected 
during the year 1887 with the Fuel,Gas & Electric Engineer- 
ing Co, of Pittsburg. During the past year he has been 
closely associated with the Westinghouse interests and 
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bas devoted his time largely to expert work, Only a few 
months aince he, together with Mr. 4itoRGE WEsTLNG 
HOUSE, Organized the Duquesne Copper Co., of which he 
was Vice-President and 
nines in Arizona. 


General Manager, to develop 


The Use of Dynamite at the Johnstown 
Drift Dam. 


At the last meeting of the Engineers’ Society of 
Western Pennsylvania, Mr. ARTHUR KIRK read a 
paper with the above title, describing in much 
detail the nature of the drift deposited against the 
Pennsylvania Railroad bridge at Johnstown, Pa., 
and the methods adopted for removing it. The fol 
lowing is an abstract: 

The author was on the ground immediately after 
the terrible flood, and describes the general local 
conditions which brought about the jam much as 
they were described in this journal at the time. He 
later measured the mass at the bridge, and found it 
to be 350 ft. wide, extending about $00 ft. up stream 
and apparently 20 ft. deep on the average, with 
many places 40 ft. deep. This jam was made up of 
almost every conceivable species of wreck, houses, 
furniture, trees, railway bridges and track, all con 
solidated by thousands of tons of brick, sand, 
plaster, gravel, etc., and interwoven with hundreds 
of miles of telegraph, telephone, and other wire 
The flood trayersed eleven miles of valley, covered 
with almost unbroken forest, before reaching the 
bridge, and these trees, laurels, and bushes were torn 
out and tangled withthe other wreck in one be 
wildering heap of rubbish. Mingled with this débris 
there were at the time from 3,000 to 5,000 human 
being and in it thousands met their death. 

Mr. KIRK was one of the engineers detailed to 
superintend the removal of this drift jam. He com 
menced with dynamite in 5-lb. charges, and in 
creased the load to 10 lbs. whenever this could be 
done without injury to the stone railway bridge 
Electricity was used in firing, and {as many as 24 
“I¢-lb. cartridges were fastened to a board by twine 
and nails, and this board then pushed 6 or 10 ft 
below the water alongside of a heavy log and in 
groups 10,to 20 ft. apart, and exploded. The effect 
was tocutthe log into segments and throw these 
into the air, and in so doing shake up a large area. 

So-called ‘“‘sausage torpedos” were made by slip 
ping 20 cartridges into 2-in. water-tight tubing and 
then firing them with an exploder put into each 
end cartridge. This torpedo was used in cutting 
through the floors of railway cars, etc. Bag-torpe- 
dos, loaded with 80 cartridges and lowered by a pole 
through the water, were also effectively used. At 
other times, the usual 50-lb, box, in which the dy 
namite came, was used to hold 35 lbs.of the explo 
sive, held in place by sand and lowered by a rope to 
the desired point of attack. 

Logs were cut off and stumps removed by boring 
14 in. holes 10 in. deep and loading with 
tridges. By using a large number of holes, the 
heaviest logs were thus cut into kindling wood 
size and floated off. The largest single blast fired 
consisted of 450 lbs. in nine boxes placed from 25 to 
35 ft. apart in three rows of three boxes each. The 
result was that about an acre of the drift was 
broken log@se and floated away. The dynamite used 
was commercially equivalent to 75 per cent. 


Melb, car 


THE STATE FORESTRY COMMISSION of New York 
will present to the Legislature a bill which will be 
an amendment to the railway laws, making it ille- 
gal for any railway company to secure the right to 
condemn or acquire in any way any of the State for- 
est lands for the extension of its line. The Com- 
missioners expect to have considerable difficulty 
with the railways because of this measure. The bill 
calling for the right of the Commissioners to try 
cases for violations of the forestry laws in any coun 
try in the Forest Preserve has already been thor- 
oughly discussed, yet it is one of the additions to 
the existing laws which are considered to be abso- 
lutely necessary. Another bill isto empower the 
Commission to purchase large tracts of land about 
the head waters of the various great rivers of the 
State, and asks that a considerable sum of money 
be set aside for this purpose. These measures are of 
considerable importance, especially the first and 
third mentioned, for the preservation of the forests 
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The Effect of Acting on Good Advice. 


Our lively friend, Mr. B. U. STED, represented in 
the flesh by Mr. F. 8S. INGoLDsBy, sends us the fol- 
lowing gratifying cartoon showing the effect of 
acting on the advice which we took the liberty of 
tendering bim a year ago, on receipt of a similar 
but much less cheerful cartoon, embodying a pa- 
thetic appeal of Mr. STED’s to N. O. Work, Esq., 
Chief Engineer, for “any kind of a job.” ‘The first 
of this series of cartoons from Mr. INGOLDSBY was 
sent us on Christmas, 1887, and was engraved for 
our first issue of 1888. The visionary figure in the 
background over 
1887"? will recall 
it to our reader's 
memory. The sec- 
ond one was not 
engraved, for rea- 
sons stated in our 
issue of December 
29, 1888, in connec- 
tion with what was 
thenand isstill the 
best advice we 
knew how to offer 
to Mr. B. U. STED, 
and which we 
therefore reprint 
in full below, both 
to explain the car- 
toon andtolet who 
will profit by it, as 
Mr. STED has evi- 
dently done; ad- 
ding only this fur- 
ther word, that our 
modesty will not 
permit us to 
ascribe Mr. STED’S 
gratifying prog- 
ress, from the ex- 
posures of 1887, 
through the dumps 
of 1888, to the glo- 
rious consumma- 
tion of 1889, wholly 
to the excellent 
effect of ouradvice, 
bus we must as- 
cribe it in part at 
least to the benefi 
cent effect of con 
tinuous perusal of 
ENGINEERING 
News on his pro 
fessional capaci 
ties ' Here follows, 
at any rate, the advice we reprinted as an appropri- 
ate accompaniment to graphic evidence of alleged 
effect of acting on it in one instance. And we will 
say in all seriousness to young engineers, knowing 
from experience the disappointments which come 
to so many of them, and heartily wishing them 
well, that this lively caricature hardly exagger- 
ates the effect which continuous acting on the 


spirit of the advice tendered will have upon their ° 


fortunes, not in one year, nor in two years, prob- 
ably, but in theend. Our genial friend, Mr. WIL- 
KINS MICAWBER, once remarked: *‘ Income, £1, ex- 
penses, 19s. 38d., result, happiness. Income, £1, ex- 
penses, £1 Is, 1d.; result, misery.’”’ On the same 
principle we may say, with equal truth: “ Value of 
average man’s services (depending chiefly on the 
two great factors, industry and fidelity) 100, value 
of STED’s services, 100.1; result, success: value of 
STED’s services, 99.9; result, disappointment.” On 
such slight causes do very great effects depend ; 
and it therefore lies in the power of every man, 
not an incurable blockhead, to~make a satisfac- 
tory future for himself. He can hardly make him- 
self ‘‘on Fortune’s cap the very button,” unless he 
have great natural abilities as well, yet genius 1t- 
self has been defined by a high authority as merely 
“an infinite capacity for taking pains,’ and any 
man can at least take pains if he will, and will 
find the capacity to do so grow by exercise. But 
we will not further repeat our last year’s remarks 
on this subject, which we have started to repub- 
ish, and which were as follows: 


The Effect of Acting on Good Advice. 


A correspondent, Mr. F. 8. INGoLDsBy, sends us 4 
rather dismal “Christmas G eeting” Whose artistic 
merit hardly warrants reproduction, since it consists 
simply of an open letter lying ever a box labeled 
“ Pile 908, Applications” and bearing this patbetic 
appeal: 

Upstomps, Dee. 25, 1889. 
N. O, Work, Ese@., 


Chief Eogineer, 
DEAR SIR: ; 

I hereby re-pectfully apply to you for a position. 

I have been in charge of both location and construr- 
tion for the past ten years, but will giadlv take av, - 
thing from rodman up. 

Will be pleased to show you endorsements from every 
prominent engineer in America. 

Respectfolly, _ 
B. U. Step. 


We reproduce the 
letter as in a sense 
at least seasonable 
and appropriate, 
and as giving a bit 
of personal news 
about a gentleman 
who has been well 
known ‘to almost 
the entire [profes- 
sion at some time 
or other, and onein 
whom they a'l feela 
deep personal in- 
terest, Mr. 3B. U. 
Step. No doubt bis 
eountenance has be- 
ecowe particalarly 
familiar to a great 
many during the 
past year, as there 
has been this year 
a very decided fall- 
ing off in engireer- 
ing -activily from 
last year’s condi- 
tions; nor do we 
yet see signs of any 
great revival this 
yeur; or at least 
n t such a one as 
will do Mr. B. U. 
Step much ‘good, 
for as 4 rule what 
he requires to make 
bim thoroughly 
happy issomething 
more than a fair av- 
erage year,— a reg- 
ular “boom” year, 
in which one hardly 
needs even to open 
his mouth to have 
some plum fell 
right into it,, Such 
a year was 1887, such 
a year was not 1888, 
and such a vear 1889 
will hardly be. Un- 
less all sigus fail, however, 1889, like 1888, will be a fair 
uverage year, which is the kind that all engineers 
should pray for; and if Mr.B. U, Step econt’nues much 
longer in his dismal plight, we think he should care 
fully go over bis mental machinery and see what 
screw is loose about it, for probably in that screw lies 
his trouble, At any rate,we make public Mr. B. U. 
Step’s appeal, and we earnestly hope that all those 
who know him (and who does not ?) wiiltry to see if 


they cannot celebrate this festive season by giving 
him what he asks for, 


We have not ourselves, at this moment, any position 
at our disposal which would answer Mr. B. U. STED’s 
requirements; but we knew him so long and intimately 
in the cheerful days of 73, and came to feel such pity. 
if not affection, for him, that we are loth to pass him 
by altogether at this merry Christmas season, and 
have concluded, as is becoming the season, to at least 
give hiai—a liltle advice. 


Mr. STED is too general in his application. A man who 
siinply asks for “any ” position generally gets one of 
the kind described by the poet: “ They also serve who 
only stand and wait.’ His very letter is his own con- 
demoation, and leads us to think he has neglected his 
opportunities. He has been at work forten years as 
leveler and transitman; is he not yet fitted for some- 
thing higher instead of lower? There are, to be sure, 
many excellent men who are temporarily disengaged, 
even in the best of times; and the sensible among 
such do not stand waiting long for just the position 
they want. but take the first they can get. In that 
respect the spirit of Mr. Srep’s letter is goog, and 
worthy of imitation; but a map who has just lived 
through the boom period of 1886-7 after seven or eight 
years experience as transitman, ete., id who has not 


at any time during it been invited to step up higio, 
may justly be feared (especially when the only eyidey,. 
to the contrary is such a letter as the above) to lack th 
qualities which command success, the chief of wh); 
a habit of incessant study of the duties of the prs.:, 
next above him, and (what is the same thing in eff. 
of incessant effort to do the work which is giyen } 
to do a little better than any one else does it. Fijje!, 
is the card of cards for Mr. Step to play, and if he p ote 
it, it will probably not again happen to bim, as 
vlain.y did last year, that his will be the first head hy); 
vy the “ reduction of force.” On the vontrary, he w) 
be the one with that slight shade of difference in }\< 
favor which is alone needed to make him the 
instead of the first to go. If average indusiry |\., 
industry is a much more important factor than a) 
stract capability) be represented by 1.0. the nren whos« 
industry = 1.1 goes ahead like a shot, while the qay 
whose industry = 0.9 only, drops out. We do not for. 
get that mean and shabby personal motives often haye 
much to do with such choice, and that it is often the 
bast engineer who gets “ left,” but even then, althouch 
there are oiten abominable cases of pure favoriti: Tig 
in Mr, SPED’s case, they are .much less {jrequent 
than he imagines, originating for the most pari ip 
another defect of his which is almost if not quire 
bad as a lack of knowledge—a lack of tact. Mr. Srip 
should engrave upon the tablets of his heart these 
words, by the greatest of modern philosophers, He 
will flad they will help him: 

“ What matt thy k jle 

What sonrepia Fy bagel 


If one thing thou laekesr, 
The art of all arts, 


h is 


Lim 


“* Tha key to all fortune, 

Passport of suceess, 
Opens office and parior,— 
Address, man, address.” 

Again, Mr. Step is, we fear, too fond of writing 
letters to those whom he does not know, asking for anv- 
thine, instead of presenting himself in person to thos, 
he does know and demanding something—and taking 
it: if it be only the privilege of working for nothing 
until something better turns up. In “ boom” years 
positions are often secured simply through written 
applications, but not often at other times, for the 
reason that even the best worded letter is no positive 
evidenve of the character of the man, and positive 
knowledge of fair capacity counts for much more than 
the possibility of much more capacity—and the pussi- 
bility of less; and ‘‘ makes us rather bear those ills we 
have than fly to others that we know not of.” It is a 
much better plan generally to trust to personal applica- 
tion, making the * grand tour” if necessary. We must 
not be thought to be “ seeking business” When we suy 
thata brief card in our “ want” column is more likely to 
be effective than letter-writing; but much better than 
that again it is for the engineer out of work to first see 
all he can where he lives, and write to those who know 
him personally, and then burn his ships bebind him, 
and start out with the determination to get something 
to do, if it be only to work for no pay at all. It is a hard 
and disagreeable position, we know that; but young 
engineers may remember for their comfort that it is 
not half so hard as the position of young doctors and 
lawyers, who cannot even apply for work, and who for 
the first ten yeurs of their professional {life aimost 
invariably average a far smaller income than young 
engineers, 


Irrigation in Idaho, 


The report of Gov. GEeorGE L. SHovp, of Idaho, to 
the Secretary of the Interior contains matter of in 
terest on irrigation possibilities and progress in 
that Territory. 

The first part of this report is historical and sta 
tistical, but it may not be out of place here to ab 
stract some of this history and statistics as follows: 
Idaho was a created a Territory by act of Congress, 
March 3, 1863, out of parts of Dakota, Nebraska, and 
Washington Territories. It originally contained 
about 325,000 sq. miles of area; but by an act of 
May 25, 1868, it was finally reduced to 86,204 sq. 
miles, having a length from north to south of about 
410 miles and a width varying from 44 to 306% 
miles. The total population in 1889 is 113,777 as 
near as can be ascertained. The total valuation of 
property for 1889 was $23,948,039, with am assessment 
roll of fully $25,000,000, due later additions. The 
area of the Territory, from careful @stimates, is 
divided as follows : 

Acres. 
16,000,000 
10,000,000 


20,000,000 
8,000,000 


1,228,160 


I EN 3 60 SSPE ew Scsasaee 32 
Forest jands 

Grazing and mineral lands 

Rough, unfit for cultivation 

Lakes and rivers 
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Of this area 8,500,000 acres have been surveyed, 
and over half of this entered or filed under the 
several land acts. A detail follows of the resources 
and valuation of each county of the Territory 
separately, which is valuable and interesting, but 
out of place here. 

In regard to irrigation, the report says that the 
application of water to the arid lands of the Terri- 
tory has demonstrated beyond question the great 
producti veness of the soil. The question is, how to 
convey and apply this water; and prompt and de- 
cisive action looking toward the control of this 
water should at once be taken. In connection with 
the proposed action of the Government in regard to 
the surveys for irrigation reservoirs, Mr. JOsEPH 
B. STRAUGHAN, Surveyor General for Idaho, had 
maps made for each county having within it irrig- 
able lands. These maps, and the detailed reports 
accompanying each, show the area of the county, 
the area irrigated and irrigable, the length of canals 
built and proposed, and the sources of the water 
supply. 

A recapitulation of these data, as given for each 
county, shows @ totalzas follows; 


Approximate area considered.... ..... 


56,174 sq. miles, 
Irrigated and in progress .. 


...-. - 740,350 acres. 





Irrigable, as reported TeGwake peasepweaed 7 8,051,000 ee 
Land now irrigated ....... .. btheeee 9.2 per cent. 
Total area reclaimable ...... .......... 4.0 . 


The return by counties, as near as it can be figured 
out, shows nearly 2,400 miles of canals and ditches 
of all kinds and sizes as now in use in the Territory. 

An interesting meteorological report is also issued 
as compiled from the records of the United States 
Signal Office at Boise City. This table covers the 
years 1878-1889, and gives the data for each month 
separately; but as this table is not summarized, it is 
hardly useful to attempt extracts. 


AN EIFFEL TOWER OF ICE1s to be constructed at 
Montreal for the winter carnival, instead of the usual 
ce palace. It will be 266 ft. higb, and illuminated by 
the electric light, while fireworks will be discharged 
from the second platform every evening. So says a 
Canadian exchange. 


Scientific Progress in 1889. 

Considerable progress has been made during the 
yearin photographing certain nebulz and other star 
clusters. Photography has also brought tolight many 
very faint (gaseous) nebule which the telescope fails 
to detect. The moon’s surface has also been photo- 
graphed and its minutest details brought out with a 
distinctness hitherto unknown. 

The 1,475 photographs of the transit of Venus for 1882, 
taken by the American astronomers at Washington 
and elsewhere, have been reduced, and the solar par- 
allax reaulting therefrom is 82 in. .847, which corre- 
sponds to a mean distance of the earth from the sun of 
92,385,000 miles, with a probable error of only 125,000 
miles. These pumbers are no doubt close approxi- 
mations to the truth, but they cannot be regarded as 
final until all the observations made by astronomers 
in other countries are reduced and discussed. From 
the known values of precession, aberration, nutation 
and aj] the other factors which can in any way enter 
into the solar parallax. Prof. Harkness, of the Naval 
Observatory at Washington. bas, on theoretical 
grounds, deduced a parallax of 8 in. .836 =0 ins. .004, 
which gives a mean distance of 92,504.000 miles with an 
exceedingly small probable error. With this value the 
sun's diameter comes out 861,670 m lea, 

Five new asteroids have been discovered this year. 
They are all exceedingly small bodies for primary 
planets, and are situated in that immense region be- 
tween Mars and Jupiter, Five comets were discovered 
in 1889: two by BARNARD, of the Lick Observatory; one 
by Brooks, of Geneva, N. Y,: one by Davrpson. of Aus- 
tralia; one by Swrrr, of Rochester, N. Y. 

The principal astronomical pnenomena of tbe year 
were two total eclipses of the sun—an unusual thing 
for any one given year—an occultation of Jupiter by 
the moon on September 3, visible all over the United 
8 ates, and a very close apparent approach (conjunc- 
ae ot Mars and Saturn (the. first on record) Septem- 
er 10, 

A very valuable discovery of great practical import- 
ance in the manufacture of astronomical telescopes 
has been made by two distinguished German pbysi- 
cists, Prof. ABBE and Dr. Scuott,of Jena, Germany. 
The great defect in all large telescopes of the refract- 
ing kind is the secondary spectrum, Jue to the fact 
that the lenses composing the object glass do not focus 
all the refracted rays at the same point. By using 
different kinds of glass, opticians have succeeded in 
bringing together two widely differing rays of light, 
the red and the blue, but have not succeeded in bring-. 
ing together all the other intermediate rays, so as to 





form acolorless image, owing to what is called “the 
irrationality of dispersion.” After numerous experi- 
ments and extensive research into the chemical nature 
of various kinds of glass, German physicists have 
succeeded in practically reducing the secondary 
spectrum, or the color correction, to zerointhe new 
glass they bave made. It is ulsu claimed by the dis- 
coverers that the foei for visual and for photographi« 
purposes afe identical, All the telescopes hithert 
made of the new glass have proved quite satisfactory 
in these respects, 
CHEMISTRY. 


A new metal has been discovered in both nickel au: 
evbalt. Goomium is the name proposed forit. Ex- 
periments on the c»mpressibility of oxygen, nitrogen 
and hydrogen gases show that under a pressure of 
15,000 Ibs. per sq. in. the compressibility of these gases 
isfno greater than that of liquids. and increases in pro- 
portion to the temperature. If the density of water 
be taken as unity, the density of oxygen under a press- 
ure of 3,000 atmospheres is 1.1054, that of air 0.8817, of 
nitrogen 0.8293,and of hydrogen 0.0887. These facts 
have an impostant bearing on the physical constitution 
of the sun, whose interior is now regarded as a vast 
mass of gaseous matter under enormous pressure, 


SOLAR PHY: Cs. 

M. JassseEn, of Paris, has «.uie an important dis- 
eovery in solar physics. I); spectroscopic observa 
tions made on the top of Mt. Blane he has shown that 
oxygen does not exist in the sun. His obse vations 
show that the band and lines of oxygen previously 
identified by him and others in the scular spectrum are 
due entireiy to the earth’s atmosphere. These sys- 
tems of lines in the red, yellow, and blue portions of 
the spectrum, which are known to vary witb the 
square of the density of the absorbing oxygen. were 
altogether wanting.and the groups of dark lines in 
other parts of the spectrum, which vary simply as the 
density of the absorbing medium, were so faint as to 
leave no doubt of their total disappearance, provided 
we could entirely eliminate the effects of the earth’s 
atmosphere. He has also repeated his observations on 
the top of the Eiffel Tower, and confirms bis former re 
sults. Further researebes in this direction are re- 
quired to settle the matter defivitely. 


EXPLORATIONS, 

During a course of d.epsea soundings on a line ex- 
tending from New Zealand to the Tong» or Friendly 
Islands, undertaken by her Majesty’s ship, Hyveria, an 
extraordinary depression of 5 miles and 168 feet was 
found in latitude 24 dey. 37 min. south, and longitude 
135 deg. 8 mio. west, Several other (depressions were 
found near the same locality, varying from 3.006 to 43,00 
fathoms, all of which appear to be ecrater-like depres- 
sions in atolerably shallow sea.—Baitimore Sun. 
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ACCORDING TO THE MOST RECENT AND APPROVED 
PRACTICE ON AMERICAN RAILWAYS, 


By A. M. WELLINGTON, 
M,Am.Soc,C.E., M.Inst.C,E., ete. 
(|Copyright, 1889, by A. M. WELLINGTON. } 


[The author will be pleased to receive typographical! or 
other corrections, or suggestions as to form or sub- 
stance, from any interested reader. Ail such sugges- 
tions will bave full consideration. } 


CHAPTER IL. THEORETICAL PRELIMINARIES, 
(Continued from p, 619.) 

Tue CuBic PARABOLA is a curve which differs 
from a parabola in deviating from its tangent as 
the cube, instead of as the square of the distance 
from its tangent point: that is, its equation is of the 
form y= m2* instead of y= maz’. This gives the 
two curves the decided difference of form shown in 
Fig. 45. The parabola is (for flat arcs) of nearly 
uniform radius. The cubic parabola is} of a con. 


~ 








Pig. 45. 
stantly and rapidiy decreasing radius, the ‘“‘degree”’ 
of the cubic parabola increasing in nearly uniform 
ratio with the distance from the P. C. 


This property makes the cubic parabola a very 
suitable curve for the transition curves of railways. 
We shall not employ it for that purpose, but in 
preference thereto a curve deviating from it in 
much the same manner and to much the same extent 
that the circle differs from the parabola; that is, so 


slightly as to be practically identical with it for flat 


ares, but having the advantage that it is more 
simply laid out. Th: close resemblance of the 
two curves, however, uakes a summary of the 


properties of the cubic parabola desirable. 





Fig. 46. 

Let P O T, Fig. 46, be a cubic parabola, tangent to 
any given circular arc at 7, and the two curves hav- 
ing at that point a common radius I T. Prolong the 
circular arco the point D,in atingent DE paral 


lel with the parabolic tangent P B. Draw TB 
perpendicularto P B, and cutting E D prolonged in 
F, and draw the radius J D prolonged, cutting the 
curve P Tin Oand the tangent P Bin C. 
also the tangent T 4 cutting P B in .4, 
properties of the cubic 
have the following : 


1. DC bisects PB in C: 


Draw 
Then the 
parabola are such that we 


toat is, PC P B. 
whence P O = OT nearly. 
2. The curve PT bisects DC in O, that is 
DO=0c, 
&% DC=KTF=\ TB. 


1 AB=\PB=\KPA 
tan TA B. 

5. The tangent of the angle OG C (the line 0 G 
not being drawn in om the cut to avoid confusion of 
lines) at any point 0, being the angle between a 
tangent at © and the tangent P B, varies as the 
square of the abscissa of the point 0 along PH as 
an axis; thatis, OGC: TA B:PC : PT 

From this it follows that if C be the middle point 
of P B, angle OGC = \% TA B. 


Traversing, explained more fully in any treatise 
on surveying, is a method borrowed from naviga 
tion for detrmining rectangular coirdinates with 
reference to an actual or assumed north and south 
line for the successive angle-points in a broken 
line, by which the latter can be conveniently plotted 
or the bearings and length of a single line, or of 
other lines, connecting the same points, determined. 
The several right lines are 
supposed to be defined by 
their length and bearing, 
i.e., by the angle A, Fig. 
47, which they make with 
an actual or assumed north 
and south line. It is ob- 
vious that each line, as 
O B, must make a certain 
distance C B east or west, 
called the departure 
(from anorth and south 
line understood) and a 
certain distance north or 
south, O C, called the lati- 
tude (meaning the differ- 
ence of latitude), the in- 
ferior limits of each being 
that if a Learing be due N. 
or S., the departure will be 
zero, and if it be due E. or 
W., the latitude will be 
zero. Frem Fig. 47 we have, letting n = the length 
of any line O B, and B = its bearing. 

Latitude = n cos B / 
Departure =nsinB § () 

These two formulas, abbreviated into the follow. 
ing four words “ LATITUDE, cosine; DEPARTURF, 
sine,” should be indelibly engraven on the memory 
of the young engineer. He will then never have to 
stop to reason out what angular function to take 
to compute any element of a traverse, and wilj 
thus save himself occasional error. 

The latitudes and departures being determined 


; whence tan 7 P B 





>Fig. 47. 
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for each line of a series O B D E, it is obvious that 
their algebraic sum' will give the ciordinate F E 
and O F of the terminal point KH with reference to 
the initiai point O. F Eand O F being given, we 
have for the bearing of a single line O E to con- 
nect the terminals: 

FE 


tan B - 
OF 
and for the length of O E: 
Re 
sin B 
Erample.—The following three lines: 


OF 
OE= 
vi cos B 

Lat. Dep, 


cos. sin N 8K W. 
© 89493 & 44620 2.605 — 1,339 
< gose2 * =—.04653 «6.4938 ——— 0.200 
23062 7.784 — 1.845 
Algevraic sum 16.962 — 2.894 
When the distances are mostly even, natural sines 
and cosines are the most convenient for use in these 
computations; when mostly odd, the logarithmic 
functions. The aboye northing and easting being 
determined, we have 
2,804 
16,962 


N, 26, 30 E. ¢ 
N, 2,40 W.65 


log 0.46150 
(122048 
log tan 9.23402 (N. 9° 41’ BE.) 


tan B 


Nearly all railway maps, except the large-scale 
field maps, are plotted by latitudes and departures 
determined in this way, but rarely in good practice 
by numerical computation, graphical computation 
by a diagram or traversing machine, Fig. 48, con- 
structed on any large sheet of cross-section paper, 
being sufficiently accurate and vastly more rapid. 


¥ 
~ 
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Of the cross-section papers in the market, metric 
paper, divided into square millimetres, is the most 
suited for this use. The paper is first mounted on 
a board, making sure that the lines all remain 
straight. A metal centre is then provided in the 
lower left-hand corner, the origin of co-ordinates | 
on which a sheet-metal arm swings, covered with a 
strip of the same cross-section paper as is used for 
the body of the diagram: taking great care that 
there shall be no irregular contraction of the paper, 
so that the scale of the arm and of the diagram shall 
be the same. Protra<tor graduations are laid off on 
the edges of the sheet, or on an arc across its face. 

The instrument being thus constructed, the arm 

is first set fora given bearing, and the point D cor- 
responding to the length of the line by scale is fixed. 
Holding this point on the diagram proper with a 
needle point, the arm is swung out of the way, and 
the latitude D F and departure E D at once read 
off. Exceedingly rapid and accurate work can be 
done in this way by proper care.’ 

In any closed figure, Fig. 49, it is obvious that the 
traverse should show in 
the aggregate as much 
northing as southing, and 

. as much easting as westing: 
for, asthe broken line sur- 
rounding the figure return’ 
upon itself to the starting 
point O, the algebraic sum 
of both the latitudes and 
departures must be zero. In 
practice, this will only occuT 

Fig. 49. by accident, but any large 
error inthe notes at onve reveals itself, and any 


‘The algebraic sum or difference, a term which we shall 
have frequent oceasion to use and which should be 
already understood, means that regard is to be had to the 
+_or — signs of the numbers in adding them together. 
Thus the algebraic sum of 2, 4, and — 5 is 1, ard the alge- 
braic sum of a and b East departures aud ¢ West depart- 
ure isa+b—e. 

* For further details as to the pro 


vr use of this instru- 
ment, see Ec. Th. Lob, Rys., Chap, 


XXII. 


small error, due to the imperfections of the meas- 
urements and angular work, is distributed pro rata 
among the latitudes and departures. Taois method, 
therefore, which is explained more in detail in any 
treatise on surveying, furnishes an especially suita- 
ble method of plotting parallel and connecting lines: 
or any other form of closed survey. 

THE RECIPROCAL of any cumian, as d, is the quo- 


tient of 1 ~ that number, or _" Hence, if we have 


to divide b by a we may instead multiply b by the 
2 1 


reciprocal of a, because “~ =bX-—.  Reciprocals 
a 


are often highly useful for saving numerical work, 
especially when a small or even number is to be 
divided by a large or fractional number. For ex- 
ample, to determine the value of ,}. requires either 
the use of logarithms or considerable numerical 
work; whereas determining from a table that the 
reciprocal of 874 is .001144 + we have by merely 
mental computation ,3, = .003432 +* Reciprocals 
are too little used by engineers in the field. Ina 
large proportiou of field computations not requir- 
ing the use of logarithms they are of advantage,and 
they reduce greatly the need for using logarithms. 

AN OFFSET is a measurement, usually small, 
taken at right angies to a straight line or normal to 
acurve. A line is said to be offsetted when it is 
moved over bodily, parallel with itself, by a certain 
offset, 


The Railway Construction of 1889. 


Since our last issue we have received reports making 
the following changes in our detailed list of the railway 
lines built in 1889; 


ADDITIONAL MILEAGE. 


Dover & Statesboro.—Dover, Ga., to Statesboro, Ga,, 10 
miles. 

Flint & Pere Marquette.--On Saginaw (Mich.) Belt line, 
8.12 miles. Instead of 3.41 miles as given last week, 

Southwest Pennsylvania,— Latrobe, Pa., to Hostetter 
coke ovens and Latrobe to Latrobe Steel Works, 9 
miles, 

Total of additions, 23,71 miles. 

MILEAGE TO BE SUBTRACTED, 

Cape Fear & Yadkin Valley.—Wilmington, 
towards Fayetteville, 64 miles. 
given last week.) 

Astoria & South Coast.—Skipanon, Ore., to Carnahan's 
6 miles. (Instead of 8 miles as given last week.) 

Silverton.—-Corkscrew to Albany, Col., 3,50 miles, 
stead of 3.75 miles as given last week.) : 

Making these deductions from the additions above, we 
have 12.46 miles to be added to) the total of 4,970 miles 
reported last week. 


mM. .©. 
(Instead of 75 miles as 


(In- 


RAILWAYS. 
EAST OF CHICACO.—Existing Roads. 


New York Central & Hudson River,—The annual 
report of this company for the year ending Sept, 30, 
1889, gives the following results from operations: 

Gross earnings...... $35,696,236 
Operating expenses and taxes .... 23,710,543 


Net earnings 


Central, Michigan.—At a meeting of the stockholders 
held Dec, 16, it was voted to build branches from Grand 
Rapids, Mich., to Bay City, to Manistee, and to Allegan, 
Surveys are already in progress for the branch from 
Grand Rapids to Allegan, 

Baltimore & Ohio.—This company is building a 2-mile 
branch from a point near Taylorsville, Pa., to Horns- 
tone quarry. 

Louisville, Evansville & St. Louis.—It is announced 
that this company is now considering the extension of 
its Cannelton branch to Corydon, Ind.. and that work 
will begin in the spring, 

Cincinnati, Saginaw & Mackinaw.—This company 
has been incorporated in Michigan to build a railway 
from the Ohio State line in Lenawee County to the 
Straits ot Mackinaw. The new company will also oper- 
ate the Toledo, Saginaw & Mackinaw R, R. now leased to 
the Toledo, Ann Arbor & North Michigan R, R. Co., 
and will extend the line south to Cincinnati, O., instead 
of to Toledv, O., as was first intended. 

Baltimore & Drum Point.— The grading of this 
Maryland road has been nearly completed in Calvert 
County, and the contracting forces will soon be trans- 
ferred to Anne Arunde County. 

Lower Laurentian.—This Canadian company has 
been recently reorganized and will complete the line as 
projected, The road is proposed to run from Three Riv- 
ers, P. Q., along the east bank of the St. Maurice River, 
crossing the Piles Branch of the Canadian Pacific R. R. at 


Piles Junction, and running to Riviere A Pierre, 4 ajc. 
tance of 7444 miles. The line from Piles Junction jorty, 
east 2244 miles was completed in 1887, and nothing has 
been done since, The new company proposes to hui c the 
division from the northern end of track to Riyjer 
Pierre, 22 miles, first, and the contract has been | 
Scott, 105 Mountain Hill, Quebec, 

Drummondsville & Richmond —This road isto jy. 
extended from L’Avenir to Richmond, P. Q. 

Wheeling & Lake Erie.—This company has increase) 
its capital stock $2,000,000, The proceeds are to be yseq 
in building branches from Wheeling to Bellair. 
from Portiand to Steubenville, also to increase machine. 
ry, rolling stock, and terminal facilities. 

Central Ontario,.—This company has made ar )p)\; 
cation tothe Dominion Government for a subsidy to aig 
in building an extension from Coe Hill to Sudbury, 4 


- 


toc 


and 


mineral country, 

Scioto Valley.—This road running from Columbus ¢ 
Petersburg, O., 128 miles, will be sold at Portsmouth, «, 
Jan, 22, 1890, 

Pennsylvania & Northwestern.-This is the nam 
of the recently consolidated Clearfield & Jetferson, any 
Bellis Gap jrailway companies. CHAs, F, BErwisy js 
President, 

Pennsylvania,—It iststated that this company has 
abandoned the project of building a line fron Phoenix. 
ville to Allentown, 


Rockaway Valley. Right of way has been obtained 
for an extension of this New Jersey road from Peapack 
to Morristown, 


Projects and Surveys. 

Troy & New England.—This company has been ip- 
corporated in New York to build a railway from ‘Troy, 
N. Y., east toa point on the Massachusetts State line in 
Canaan Township, Columbia County, a distance ot 
miles. The directors of the road for the first year ar 
WILLIAM P. WARREN, CHARLES M. TILLINGHAST, Wii- 
LIAM A, THOMPSON, EDWARD Murpnuy, Jr, P. L. Crr- 
LER, HENRY H. DARLING, Lewis E. GURLEY, Epw np 
F. MuRRAY, CHARLES E. PATTERSON, WILLIAM Kewp, 
JAMES K, AVERILL, ANDREW J, SMART and 
LYND. 

New Jersey.—A press dispatch states that a surveying 
party is at work between Mendham and Chester, N. J, 
surveying a route for an air line railway between New 
York and Chicago, The route as now surveyed involves 
the construction of a tunnel 2% miles long through 
Schooley’s Mountain, 

Hamilton Junction,—A bill is being applied for to 
incorporate a company by this name to build a terminal 
railway and station facilities at Hamilton, Ont. 

Hamilton & Barton Incline.—This company has 
applied to the Canadian Government for a charter. 

Mt, Moosilauke,—The surveys for this New Hamp 
shire road have been compléted and further work wil! be 
abandoned until spring. It is stated that a rack railway 
will not be necessary for the ascent of the mountain, us 
the grades are such as to permit of a friction road being 
operated, i 

Rockport, Evanston, St. Meinered & Ferdinand, 
Incorporated in Indiana to build a railway from Rock- 
port via Grand View, Newtonville, and Evansville to st. 
Meinered, Ind., a distance of about 35 miles. I[t is ex 
pected that work will commence soon and 15 miles of 
the road be completed early in the summer. 


SOUTHERN.—Existing Roads. 

Ohio Valley.—At a meeting of the directors recently 
held it was decided to build the extension of this road 
from Princeton, Ky., to Nashville, Tenn, 

Louisville, New Orleans & Texas, — About 37 miles 
of the branch from Clarksdale to Yazoo City, Miss., is un- 
der construction, 

Alabama Midland,—Work has be2n commenced on 
the Montgomery, Tuscaloosa & Memphis R, R. and it is 
expected that the line will be completed from Montgom- 
ery to the Alabama River in one month. 

Louisville & Nashville,—it is rumored that this com- 
pany will complete line from Birmingham, Ala.. to 
Pensacola, Fla., during the coming year. A line is to 
be built from Blocton to Selma, Ala. From Selma the 
company already has a line to Pine Apple and by build- 
ing a 20-mile linecan connect with the Ripton Branch. 
This will give a line from Birmingham to Pensacola 
some 25 miles shorter than the present one. 

Florence Dummy ,—The grading of {the dummy road 
it Florence, Ala., is completed and tracklaying wil! be 
inished by Jan. 15, 1890. 


Projects and Surveys. 


Pittsburg & Knoeville.—Incorporated ia Virginia 
to build a railway from Pittsburg, Pa., along the Church 
Riverto Knoxville, Tenn. 

White’s Creek, Rockwood & Emory River.—(bat- 
tered in Tennessee to build a railway from a point vn 
White Creek to a point on Emory River, J. TARWATER, 
of Rockwood, Tenn., is interested. 

Orange & Keysville.—Surveys are in progress for & 
railway to run from Orange Court House to Keysville, 
Va., a distance of 9% miles. J, H.“GRanvILLs, of Bremo 
Bluff, Va., is Chief Engineer, 
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Iron Belt.— This company has been. organized in 
‘Tennessee to build a railway from Morristown to Cum- 
berland Gap. 


NORTHWEST.—Existing Roads. 


Chicago & Northwestern,—At a meeting of business 
men recently held at Mitchell, So, Dak., a committee was 
appointed to confer with the officials of this road in re- 
gard to an extension from Mitchell to Wheeler, So. Dak. 

Duluth & Winnipeg.—At a meeting of the stock- 
holders recently held the following Board of Directors 
was elected: A. P. Wricnt, C, W. WELLS, Saginaw; T. 
n. Casey, Minneapolis; W. H. Fisner, St. Paul, E. D, 
CurLps, Crookston; Sir RopERICK CAMERON, New York; 
DoNALD GRANT, Faribault; H. S. BOARDMAN, Boston; 
RS. Muneer, Duluth, It is announced that the road 
will be extended to the International boundary immedi- 
ately. 

Union & Southwestern.—An official of this company 
is reported as saying that the contracts for 100 miles of 
its road would be let in a short time, 

Northern Pacifie.—A rumor is in circulation that this 
company and the Wisconsin Central RK. R. Co. will be 
consolidated under one management. The consolidated 
company will be known as the Grand Central R. R. Co, 

Pacific Short Line,.—Grading has been resumed on 
this road west of Plainview, Neb, It is expected to have 
tne line in operation from Sioux City, Ia., to O'Neill, 
Neb , by May 1, 1890. 

Projects and Surveys. 

Freeport, Tronton? Mauston & Northern,— At a 
meeting of the stockholders of this Wisconsin road re- 
cently held, it was voted to begin the preliminary sur- 
veys for the line atonce, The road is projected to run 
from Dexterville, Wis,, via Mauston and Ironton to 
Lone Rock, Wis., adistance of about % miles. The offi- 
cers are; JEFF. I. HEATH, President; F, Winsor, Vice- 
Presideut; T. L, ALSBACHER, Treasurer, and G, H. WiN- 
sor, Secretary. 

Sioux City & Northeastern, — This company asks a 
2 per cent. tax from Sioux City, Ia., in aid of its pro- 
posed road. The road is to run from Sioux City, Ia., 
northeast to a point in Woodbury County, Ia., a dis- 
tance of 38 miles. The line is to be completed by Jan. 1, 
1891, 

SOUTHWEST.-—Existing Roads. 

New Orleans, Natchez & Fort Scott.— This company 
bas signed a contract to build its road to Bastrop, La. 

Kansas City, Nevada & Ft. Smith.— Work on this 
road is being rapidly pushed, The line has been surveyed 
as far as Foster, Mo., about twenty miles north of Ne- 
vada, and when the road is completed between Kansas 
City and Neyada work will immediately begin on the 
line from Nevada to Monett, Mo,, and from there to Fort 
Smith, Ark. Grading on the division from Walker, a 
station nine miles east of Nevaca, to El Dorado Springs, 
will be completed inside of three weeks, when the laying 
of iron will begin, 

Toledo, St, Lowis & Kansas City,— The narrow 
gauge portion of this road from Charleston to East St. 
Louis, Ill., 131 miles has been changed to standard gauge 
during the year. The change of gauge has been accom 
panied by extensive improvements on the whole system 
The entire roadbed has been widened and the line 
changed at a great many places to avoid sharp curves, 
\ large amount of work has been done on the western 
portion of the road toward reducing the east-bound 
grade from a maximum of 82ft.tooneof 40 ft. to the 
mile, and it is expected that the work will be completed 
by next month, The rewuilding of the bridges has been 
almost entirely completed, and many of the cresties have 
been filled up and replaced with solid embankment, At 
the most important rivers new iron and steel bridges 
have been erected on substantial abutments, the most 
notable of which is at the crossing of the Wabash River, 
near Silverwood, Ind., at which place a five-span iron and 
steel bridge, 825 ft. long, has been erected. One hundred 
and seventy-five miles of track have been relaid with 614- 
\h. steel rails, and about 350 miles of track have been bal- 
lasted with gravel and broken stone. 

Projects and Surveys. 

Arkansas & Gulf.—Chartered in Arkansas to build a 
line of railway troma point on the Louisiana State line 
north to a connection with the Stuttgart & Arkansas 
River R. R., on the Arkansas River, a distance of 
55 miles. Among the incorporators are: Jonn D. ADAMs, 
and LoGan H,. Roots; both of Little Rock, Ark., Wm, 
Boomer, of Arkansas City, Ark., and C. F, OpELL, of 
New York City, 

Gulf & Northwestern,.—A railway company by this 

name has been chartered in Texas by H. J. SutTcner, G, 
B. Meorr, D. Catt and others. 
—Fort Worth & Albuquerque.—In an interview with 
th» reporter of the Los Vegas (N. Mer.,) Optic. GrorGEe 
Lain, of Albuquerque, N. Mex., spoke as follows con- 
cerning this road, which is projected to run from Fit. 
Worth, Tex., to Albuquerque, N. Mex.: 


It's all bosh, the talk about buflding that road In the 
first place, it has never even been surveyed; in the 
second place, they haven't got any money to build it 
with; in the third place, there are no inducements what- 
ever, to build such a road as there is no timber, no 


mineral, no coal, no noth e some sage brus 
cactus, and horned frogs. ae 5 


Langdon, Rockport & Northern.—Incorporated in 


Missouri to build arailway 6 miles long from Langdon 
to Rockport, Mo. 


ROCKY MT. AND PACIFIC. Existing Roads 
Rio Grande Western.—This company has let the 
contract for the 25-mile extension from Thistle towards 
Maryville, Utab. 


Seattle & Northern,—The contract for furnishing 
90000 ties for this road has been let to McKenzie «& 
Gibbon. of Renton, Ore. The ties will be ased on the 
20 mile division between Anacortes and Sedro, which 
was graded last summer. The rails for the line are on 
hand and it is expected that this division will be com 
pleted by July 1.1890. Dunham & Collins, have ecom- 
menced work on the large wharf at Anacortes, The 
officers of the company are; Exam Smrru, President, 
H. W. McNeat, Vice-President, Hayvpen McL&eLian, 
Secretary. and F. A. Hii. Chief Engineer. 

Union Pacific.—It is stated that this company is 
about to reopen the Colorado Central R, BR, between 
Ft, Collins, Col. and Cheyenne, Wyo.. and that work is 
already in progress. The old rails and ties are being 
torn up and the roadbed is being surfaced and newt'es 
and rails are being laid.—A press dispatch quotes Pras 
ident ADAMS as saying; 

The Union Pactfie does not propose at vresent to try 
and cover the earth. The entire Union Pacific system 
will only build 200 miles of additional road next year; 
145 miles on the Oregon Short Line system to Pioche, 
where the line will rest for the present; thirty-five 
miles to connect the Cheyenne & Northern with the 
Elkhorn division of the Chicago & Northwestern sys- 
tem, and twenty miles to make some connections in 
Kansas. All the stor'es now current in newspapers 
as to plans and extensions and purchases of the Union 
Pacific on the Pacifle slope are pure inventions abso- 
lutely without basis. 

FOREICN. 

Monterey & Mexican Gulf,—All the laborers on the 
Tampico division of this road have been transferred$to 
the section between Monterey and Venadito and work is 
to be pushed so as to complete the line by March 1, 
When this division is completed, work will be resumed 
on the line to Tampico, The following officers and di- 
rectors were elected at the recent annual meeting: 
President, GERONIMO TrevVINO, Mexico; First Vice-Pres- 
ident, THomas 8S. Buttock, New York; Second Vice- 
President, J. J. Fisner, St. Louis, Mo,; Third Vice-Presi- 
dent, EMETERIO DE LA GARZA, Mexico; Secretary and 
Treacurer, V. A. WiLpeR, New York, and General Man- 
ager, J. A. Ropertson, Monterey, Mexico. Directors: 
GERONIMO TREVINO, THOMAS S. BuLLOcK, J, J. FIsner, 
EMETERIO DE TA GARZA, V. A. Wiper, J. A, RoBEeRtT- 
son, and FRANK RuDD. 

Cerdan.—Tracklaying has reached Tacubaya, on this 
Mexican road, and the grading has been completed as far 
as Mixcoac, 

Colombia Railway & Navigation Co.—This com- 
pany, notice of whose application for acharter was given 
in our last issue, has been incorporated in Virginia with 
a capital stock of $100,000,000, The object of the com- 
pany is to establish a line of steamships from the Gulf 
ports of the United States to the mouth of the Magda- 
lena River, in the United States of Colombia, and from 
this point to build a railway south, along the eastern 
flank of the Andes Mountains and the headwaters of the 
Amazon River to pointsin Peru, where connection will 
be made with the Peruvian system of railways. Capt 
H.C, Parsons, of Natural Bridge, Va., 18 at the head of 
the enterprise. 

San Salvador.—Construction on the line from Ateas 
to Guaruma!l is making good progress, both tracklaying 
and grading going on.— About $300,000 have been sub- 
acribed in aid of the road from Santa Ana to Armenia. 

Alecoy & Gandia.—Bonds are being marketed to aid 
in the construction of this railway from Alcoy to the 
harbor of Gandia, Spain,a distance of 43 miles. The 
route is through a fine wine-producing country. The 
engineers are: Brunlees & McKerrow, 12 Victoria 8t., 
Westminster, London. 


RAPID TRANSIT. 


Electric Railways.—Boston, Mass.— The West End 
St. Ry. Co. will Operate its line to Malden’ by electricity, 
and will build a line from Brookline to Townsend. 

Braintree, Mass,—The Braintree Electric St. Ry. Co. 
has been incorporated by Hon. F. A. Hopart, JAmeEs T, 
Srevens, Evisua THAYER, and others, Capital stock, 
$25,000. The road will be 7 miles long. 

Springfield, Mass.—The Springfield St. Ry. Co. has 
been granted permission to operate its line from State 
St. to Forest Park by electricity, using the single trolley 
system. 

Philadelphia, Pa,—The Philadelphia Traction Co. has 
been experimenting with two Edco storage battery 
ears on the line to Darby. 

Pittsburg, Pa.— The Suburban Electric Ry, Co. wil 
extend its line into the city. Work will be commenced 
in the spring. 

Blacksburg, S. C.—The Biacksburg St. Ry, Co, has 
been incorporated by J. F. Jonzs, W. W. Harpry, and 
F. P, BEARD. 

Macon, Ga,-Tbe Macon dummy line is to be convert- 
ed to_an electric system. President, Wm. J. Cerrz, of 


Philadelphia; Secretary, Geo. F. Work, of Philadelphia; 
General Manager, E. 8. Winrers-: 

Birmingham, Ala.—The Birwingham St. Ry. Co 
contemplates adopting electric traction. 

Fremont, O,.—The new street railway will be equipped 
for electric traction by June. 

Belleville, IU.— The Citizen's Ry Co, has been 
granted permission to operate its lines by elevtricity. 

Boone, Ia_--The street railway company has applied 
for permission to operate its line by electricity 

Colorado Springs, Coel.—The Colorado Springs & 
Manitou St. Ry. Co, proposes to increase its capital stock 
from $11,000 to $200,000 to pay for equipping the 
with an electric system, 

Denver, Col.-The Denver & Suburban Ry. Co pr 
poses to operate its line by storage battery cars, 

Oakland, Cal,-The Oakland & Berkeley Rapid 
Transit Co. has filed a bond of $20,000 forthe construc 
tion of the electric road on Grove St 

San Francisco, Cal.—The North Beach & Mission Ky. 
Co. contemplates adopting an electric system. 


line 


Cable Railways.—Portland, Ore.—The Portland 
Cable Ry. Co. has asked for a franchise for extending its 
roads, and has offered ‘to build a bridge at a cost «ft 
$20. 000, 

Montgomery,’ Ala.—The Montgomery Terminal & st 
Ky. Co. is contemplating the adoption of cable traction. 

Pueblo, Col.—The moncy has been raised for the pro 
posed cable road, and construction will soon be com 
menced. Hon. J. N. CARLILE is interested, 


Dummy Lines.— Liberty, Mo.—Capt. Gustave Dyes 
is surveying for a dummy line to KansasCity. Mr. W. B. 
WINNER is interested, 

Centerville, Cal,—A franchise for a dummy line tx 
tween Centerville and Huron has been granted to Dr. E 


’ 


B. PERRIN, of San Francisco, and J. R, Warre, of Fresno. 


Elevated Railways.— Boston, Mass.—The West End 
St. Ry. Co. is said to have bought out afcompany which 
proposed to build an elevated road, and intends to build 
an electric line over the route, 

Brooklyn, N, ¥.—The Kings County Elevated Ry. Co 
has issued $1,250 000 in bonds, being a part of an issue of 
$1,650,000 authorized at the rate of $550,000 per mile en 3 
miles of extensions now completed, 

New York, N. Y¥.—The Alcermen have appointed «a 
committee to facilitate, if possible, the extension of the 
Suburban Rapid Transit Ry, from the terminus at 170th 
St. to Fordham. 


Incline Railway.—Cincinnati, 0.—The Mt. Auburn 
inclined plane, on which a serious accident occurred last 
fall by the breaking of the cable, bas been entirely rebuilt 
and equipped with new plant. 


Street Railways,—Albany, N. Y¥.—The Watervliet 
Turnpike Ry. Co. will extend its line from West Troy to 
Cohoes. 

Syracuse, N. ¥.—The Woodlawn & Butternut St, Ry, 
Co. proposes to build uxtensions to make the road a beit 
line. 

Pittsburg, Pa.—A_ franchise for lines on several 
streets bas been granted to the East End Ry. Co, 

Harrisburg, Pa.—The East Harrisburg Passenger Ry. 
Co. will increase its capital stock from $100,000 to $150,000, 
and extend its line beyond Steelton, 

Pensacola, Fla,—A street railway “is to be built on 
Government and Palafox Sts, to Kupfrian’s Park 

Corvallis, Ore.—The Corvallis St. Ry. Co. has been in- 
corp darted by Zerutn Jon, J. H. WiLson, and RALSTON 
Cox. Capital stock, $50,000. 


HIGHWAYS.  : 


Pennsylvania.—The Agricultural Society's last meet- 
ing was an unusually large and interesting one. The 
main subject under discussion was the making of better 
roads, and how to keep them in better condition, Mr. 
8. R. Down1nG, of Chester County, read a very lengthy 
paper, in which the building of macadam roads was 
strongly advocated. He insisted it was the only road 
that would give satisfaction the whole year through, and 
declared it could be built far more cheaply than was 
commonly believed, He regarded it as good policy for 
townships to borrow the money required to build them 
because of the saving in horse flesh, vehicles, harness, 
time, etc., and because larger loads can be drawn on 
them. The persons in attendance were largely road su 
pervisors and men interested in having good roads, Ali 
admitted that the roads as we have them are poor and 
much in need of improvement; all admitted the diffi 
culty of doing this; all denounced the existing methods, 
their cost and their inefficiency, and yet nearly al! depre- 
cated the cost of making macadam roads, They wanted 
good roads, but were unwilling to pay forthem. Good 
things cost money, however, and unless the State can 
be persuaded to lend its aid we fear good roads will not 
come for some time,— Lancaster, Pa , New Era. 


New Jersey.— Passaic County is taking measures for 
the improvement of some of its roads, including those 
which join Essex County, and,the;work when done will be 
of advantage to this vicinity as well as that county. A 
committee of its Board_of Chosen Freeholders has mapped 
outa line of road improvements for next Spring, and 
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County Engineer C. V. W. Fonba is engaged in prepar- 
paring plans and profiles for the work, The roads will) 
be macadamized. 


Kansas.—A new road is to be built by the farmers 
from Stillingstown to Beverly. 


Colorado.—The La Plata County Improvement Co. 
hes been incorporated at Durango, Col., by W. E. CHAp- 
MAN, J. Prewitt, H, H. STRATEN, and others, to build a 
wagon road from Rockwood to Rico. Capital stock, 
$10,000. 


Massachusetts.— Mr. WinKLER, Superintendent of 
the Highway Department of Holyoke, Mass., has pre- 
sented his annual report. The expense of caring for 
the streets increases year by year through the difficulty 
of obtaining gravel and other material. The problem 
of where to get good road covering faces the depart- 
ment. As the putting in of stone paving on Main St, 
has reduced the cost of maintaining the highway from 
several hundred dollars to almost nothing, the superin- 
tendent recommends a liberal appropriation to pave the 
principal streets, In time the streets {must be macad- 
amized, which costs less than block paving, and is not 
more expensive than frequent graveling, while it gives 
much better service, A steam roller, 15 tons in weight, 
and a horse sweeper are recommended to be procured. 


CONTRACTING. 


Excavation. The contract for excavation at the Con- 
wressional Library Building, Washington, LD. C., bas been 
awarded by BERNARD R. GREEN, Superintendent and En- 
gineer, to Thos. H. Lyons, of Washington, at $3,175, The 
other bidders, all of Washington, were as follows: James 
O'Day, $4,992; Maurice F, ‘Talty, $4,950; W, H. Mohlor, 
€3.950: C. M, MeClay & J. H. Murphy, $4,876; Andrew 
Gleason, $3,353, J. P. Largney, $4,175; Michael Mahoney, 
$5,200.55; Georwe Killeen, $4,800.75; M. Burke & W. P. 
Collins, $5,675; J. Frawley, $4,200: J, 8, Ellis, $5,550; Mich- 
ael Shea, $5,200. 

Dry Dock.—The Mobile Dry Dock Co., of Mobile, Als., 
bas been organized at Mobile, Ala., to build a dry dock 
at an estimated cost of $150,000, 

Ties.—Proposals for 90,000 ties have been received by 
F. A. Hint, Chief Engineer, Seattle & Northern Ry., 
Seattle, Wash.; McKinzie & Gibbons bid 35 cts, per tie, 
and Dunham & Collins 38 cts, 


fea Wall.—The Town Council of Bristol, R.1I., will 
build a sea wall 100 ft. long. 

Railway.—A contractor with capital is wanted to 
build a city railway 7 miles long; considerable wooden 
bridge work, drawsand piling, BYRON ANDERSON, 45 
Broadway, New York. 


Cement.—The following proposals for cement for the 
Congressional Library Building have been received by 
B. R. Green, Engineer, Washington, D, C,: Cumberland 
Hydraulic Cement Co., $1.05 5-12 per bbl., 85 cts, per bag 
J. G. & J. M. Waters, Washington, $1.04, 90 cts. Union 
Cement Co,, $1.34, $1.98. 


Levees,—The following work has been staked out by 
F,. M. Kerr, Assistant State Engineer of Louisiana: At 
Staten Point, 16,500 ft. in length, and estimated to con- 
tain 65,000 cu, yds. of earth; at Durfresne’s, 7,600 ft., esti- 
mated at $22,000 cu. yds.; at Eagle Bend, 841 ft., esti- 
mated at 6,700 cu. yds.; at Dixie’s plantation, 2,240 ft., 
containing 6,500 cu. yds., and in Rossier parish, 8,890 ft, 
containing 20,000 cu, yds. 

Chief Engineer STARLING, of the lower Mississippi levee 
district, with headquarters at Greenville, Miss., reports 
that all work on the district’s levees will be completed 
in January. By that time the entire line of levees, 200 
miles long, will be brought toa level 5 ft. above high 
water of the year 1888, and 850,000 cu. yds. of earth will 
have been placed on them. Of this immense mass 10,000 
yds, is enlargement and raising levees and 240,000 yde. 
for building new levees at Hall’s landing and Clover 
Hill, The total expenditure of the Levee Board for this 
work is $210,000, In addition to this $75,000 will be ex- 
pended in taking up levee bonds issued in 1882. 


Sewers. Tonawanda, N. Y.— The following propos- 
als have been received by R, F. Betts, City Engineer: 
D. F. Minnehan, Springfield, O., 107,285; Charles Bayer, 
Buffalo, N. Y., $117,910.06; McConnell & Rogers, Tonawan 
da, $132,966.43; W. A. Green, Buffalo, N. Y., $151,821.17 
Wm. G. Smith, Buffalo, $164,976.63; Franklin & Olson, Buf 
falo, $170,335.50; Van Vranken & Duell, Schenectady, also 
madea bid. The contract was awarded to D, F, Min- 
nehan, 


Sidewalks.— Brooklyn, N. ¥.—The following pro- 
posals for concrete walks have been received by the 
Department of Parks: Wilson & Baillie Mfg. Co., 23 cts. 
per sq. ft.; Matthew Taylor Paving Co., 234 cts.; D. F. 
Bianey & Co.,25cts.; Schillinger Fire Proof Cement & 
Asphalt Co., 27 cts.; John A, Chrystie, 28 cts. The con- 
tract was awarded to the Wilson & Baillie Mfg. Co,— 
For tlagving sidewalks on Evergreen Ave, John Mor- 
rissey bid 2444 cts. per sq. ft. 

Building —Bids have been opened by the Supervising 
Architect, Treasury Department, Washington, D. C., for 
iron work for the construction of the first floor of the 
custom house in Port Townsend, Wash, The bids were 
as follows: F, J. Myers, $4,350; C. H, Wobymans & Co., 
$12,000; Stewart Iron Works, $5,100; Dearborn Foundry 


Co., $3,940; Clark, Ruffin & Co., $3,807; L, Schreiber & 
Sons, Cincinnati, $53,898; St. Paul Foundry Co.,, St. Paul, 
Minn., $3,900; Marshall Foundry Co., Pittsburg, $6,000. 


Jail.—The new county jail at Portland, Ore., has been 
accepted by the County Commissioners. It was built by 
J.$H. Van Dorn, of Cleveland, O. The contract price 
was $11,000, and the work includes,sixteen main and two 
minor cells, plumbing complete, and plumbing for the 
dark and padded cells, 


Dredg ng.— The following proposals have been re- 
ceived by Gen. Wm. T. Smrru, U, S. Engineer Office, Wil- 
mington, Del.,for dredging in Broadkiln River, Delaware: 
American Dredging Co,, Philadelphia, Pa., 7 cts, per cu, 
yd,; Atlas Dredging Co., Wilmington, 12 cts,; National 
Dredging Co., Wilmington, 23 cts. 

Sewers.—The following proposals have been received 
by Mr, E. OGpEN Ross, Secretary of the Contracting 
Board, Troy, N. Y., for 530 ft. of 15-in. tile sewer, with 
cesspools and manhole: E. Broderick & Son, Troy, $2.21 
per lin. ft.; Malone & McKenna, Troy, $1,055.40; J. H. 
Cavanaugh, Troy, $1,022.90, or $1.93 per lin, ft, The con- 
tract was awarded to J. H. Cavanagh. 


PROPOSALS OPEN. 


Iron Work and Gates.—Iron floor, ladders, gates, 
gate. lifts, etc., at inlet tower at the Chain of Rocks, 
HENRY FLAD, President, Board of Public Improvements, 
St. Louis, Mo, Jan. 7. 

Sewers and Street Work.—Brick and pipe sewers, 
excavation, curbing, flagging, etc. The COMMISSIONERS 
oF PuBLIC PARKs, 49, 51 Chamhers St., New York City. 
Jan, 8, 

Water-W orks.—Plans, specifications and bids, E, W. 
BARTLETT, City Attorney, La Grande, Ore. Jan. 11. 

Canal Work.-—Improving the Glens Fatls Feeder of 
the Chawplain Canal: (No. 1.) ~For improving 570 lin. ft. 
of the Glens Fails Feeder. (No. 2.) For improving 360 lin, 
ft. of the Glens Falls Feeder. (No. 3.) Building waste 
weir, spillway and sluiceway at combined Locks 2 and 3, 
Glens Falls Feeder, 3 bailing and draining; 4,700 cu. yds. 
«excavation of earth, ete,; 1,000 cu, yds. excavation of 
rock ; 50 cu, yds. excavation of old masonry ; 1,480 cu. 
yds. embankment; 975 cu. yds. lining; 100 cu, yds. pro- 
curing and puddling; 1,087 cu. yds, concrete masonry ; 
1,643 cu. yds. vertical wall in cement including coping; 
20 cu. yds. rip rap; 75 cu. yds. coursed masonry in dam 
and waste weir (including coping): 12,500 ft. B. M. white oak 
timber and plank per M.; 16,000 ft. B. M. white pine timber 
and plank per M.; 36,500 ft. B. M. hemlock timber and 
plank per M.; 570 sq. yds. pointing old wall; 1,200 lbs. 
wrought iron; 575 lbs, cast iron; 2.150 lbs. spikes and 
nails. Deduct materials furnished by State—60 cu. yds. 
of old vertical wall stone at $1.50, $90; 20cu. yds. of rip 
rap stone at $1, $20. The following are the estimated 
quantities for (No. 4) improving the Oneida River 20,000 
cu, yds. excavation under water ; 6,000 lin. ft. white oak 
piles furnished and driven; 12,000 ft. B, M. white oak 
timber; 1,000 Ibs, wrought iron. EpWARD HANNAN, 


Superintendent of Public Works, Albany, N. Y. Jan. 14.” 


Cut Marble.—For Court Houseextension, Bingham & 
Spofford, Architects,27 Mt. Vernon St., Boston, Mass. 
Jan. 14. 

Brick.—A bout 550,000 hard-burnt bricks for the arches 
of the water-power dam wall, The dimensions of brick 
preferred are 849 x 434 x 24gins. Each bidder must submit 
asample ofthe bricks he proposes to furnish. Col. Jas. 
M. WuHITTEMORE, U.S. A., Rock Island, Dl. Jan. 16. 
Dredging. — W. P. Rice, City Engineer, Cleveland, 0. 
Jan. 17. 

Iron Work.—-For the cruisers,—bolts,|steel plates,{rods, 
etc. F. M, Ramsay, Acting Secretary of the Navy, Navy 
Department, Washington, D. C. Jan. 23. 


Sewers.—Plans and specifications on file. Gro. R. 
BRINGHURST, City Secretary, Houston, Tex. Jan. 27. 

Jail.—Cell work for new county jail. E.R. JEFFERSON, 
eare of County Auditor, Duluth, Minn. Jan. 30. 

Jail —Cages, gratings, doors, windows, etc. W. R. 
Forrest, County Auditor, Seattle, Wash. Feb. 3. 

Bridge.—Iron bridge over the Chattahoochee; 2 spans 
of 150 ft., 400 ft. of trestle, masonry piers and abutments. 
J. T. Cooper, Clerk of County Commissioners, Atianta. 
Ga. Feb, 5. 


MANUFACTURING AND TECHNICAL. 


Switches and Frogs.—We are informed that the Par- 
sons Block, Switch & Frog Co,, of New York, will put one 
of its patent safety switches and frogs on the main cross- 
over track at one end of the Brooklyn Bridge. 


Pressed Steel.—The Schoen Mfg. Co., of Philadelphia, 
which manufaetures pressed steel articles for railway 
equipment, is building new works at Pittsburg, Pa. 


The Belleville Stone Co., has been incorporated at 
Newark, N. J., by Robert Even, of Yonkers, N. Y.; 
Jos. J. Spurr, of Newark; ANDREW BARR, of Annan- 
dale ;Sam’t. Krrson, of Washington, D.C., and Joun N. 
Harrison, of New York. 

The Diebold Ballast Co. has been incorporated at 
Pittsburg, Pa., by CHas, Dresoup and others, to manu- 
facture railway ballast from slag. 

Garbage Cremation.—The Chicago Garbage Crema- 


tory Co, has been incorporated by BerNarp C. Heavey 
MORTIMER SCANLAN, and JOHN GRIFFIN. Capital stock. 
$50,000. 

Roller Bearings.—The American Roller Bearing «.. 
has been incorporated at Chicago, by HERMAN Harr, 
Jr., T. E. SHAEKE, and E. D, AGLE. Capital stock, $), 
000,000, 


Asphalt Blocks.—The Trinidad Asphaltum & Block 
Pavement Co. has been incorporated at Fort Payne, 
Ala. President, Henry B, Pierce, Capital stock 
$40,000. 


Ten-Wheel Locomotives.—A daily paper bas the {«) 
lowing note: 

One of the new ten-wheelers on the Big Four recent! 
hauled 34 car-loads of Pittsburg coal from North Ben: 
to Indianapolis, and it is believed that it will be safe, 
after the engines are once limbered up, to rate them at 
40 cars of 60,000 lbs. capacity, The heavy mogul engin«s 
are rated to haul 23 to 24 car-loads of coal between thy 
points named. 


Shay Locomotives.—The Salt Lake & Eastern Ky. 
will use two Shay locomotives, weighing 40 tons each. 


Cara.—The Lima Car Works, of Lima, O., are buildiny 
30 tank cars for the Shawnee Oil Co. 

The Pullman Car Co. has built ten electric cars for th: 
Federal St. & Pleasant Valley Ry. Passenger Co., of Pitts- 
burg. They have two emergency brakes. One is applic: 
by the electric current, and the other by the regular leve: 
on the platform, Besides these, each car is provide: 
with rail brakes, The latter, when applied, press down 
against the rails. 

The Laclede Car Co., of St. Louis, Mo., has received an 
order for 40 cable cars for the Metropolitan cable line 
of Kansas City, and for 9 grip cars for the Kansas City 
Cable Co. 

The Lake Shore & Michigan Southern bas contracted 
for 3,700 freight cars to be delivered before spring busi- 
ness opens, 

The Burlington & Missouri River bas ordered 2,000 new 
freight cars, to be delivered Feb, 1. 

The Columbia Buffet Stock-Car Co,, of Chicago, hus 
been incorporated by SAMUEL LAZARUS, HENRY 5. 
Boick, HENRY W, CRESWELL, and others. Capital stock, 
$500,000. 

The Litchfield Car Co,, of Litchfield, 1))., basa contract 
for 2,000 freight cars for the Cleveland, Cincinnat), 
Chicago & St. Louis, 

The Georgia Central will enlarge its works at Macon, 
Ga,, to have a capacity of building 20 passenger cars and 
500 freight cars per annum, 


Locomotives.—The Schenectady Locomotive Works. 
of Schenectady, N. Y.,have an order for 4 freight en- 
gines and 1 switching engine for the Kentucky Centra). 

H. K. Porter & Co., of Pittsburg, Pa., have an orde: 
for 2 passt nger engines for the Salt Lake & Eastern. 

The Rogers Locomotive Works, ‘of Paterson, N. J.. 
have built 5 freight engines for the Shenandoah Valley. 

The Brooks Locomotive Works, of Dunkirk, N. Y.. 
have recently delivered to the New York Central ten 
mogul engin es for fast freight service; they have cy|in- 
ders 19 by 26 ins,, drivers 64 ins. diameter, boilers 58 ins. 
diameter; they are equipped with driver brakes and 
weigh 130.000 pounds. They are building 10 ten-whec! 
engines for passenger service, and 5 switch engines for 
the Cleveland, Cincinnati, Chicago & St. Louis; the 
former have cylinders 19 by 24 ins., drivers 62 ins. diame- 
ter,and weigh 128,000 Ibs; the latter have cylinders 1+ 
by 24 ins, 

Locomotive Works.—The Grant Locomotive Works, 
of Paterson, N. J., will, it is said be removed to Chi- 
cago, where a site has been purchased. It is reported 
that Mr. E. ‘Il, Jerrrry, formerly General Manager of 
the Illinois Central, will be superintendent. 


Car Wheels.— The Pennsylvania Rolled Steel Car 
Wheel Co. has been incorporated at Harrisburg, Pa., with 
a capital stock of $1,000,000, 

Wrought-Iron Pipe.—At a recent meeting of the 
National Association of Wrought-Iron Pipe Manufac- 
turers, at Pittsburg, Pa,, it was decided to be inexpedient 
to advance prices, in spite of the advance in price of 
raw material. The prospects for 1890 were reported to 
be good, but without prospect of any extraordinary de- 
mand, 


The Pond Engineering Co. will furnish and erect 8 
complete steam plant of 75 H. P., at Murphysboro, Ill. 
A150 H. P. Armington & Sims engine has been shipped 
to the Edison Electric Illuminating Co., of New Orleans, 
making the sixth engine furnished. A 50 H.P. boiler 
is being furnished for the Ice Co., at Corpus Christi, 
Tex., an automatic feed pump and receiver, in Kansas 
City, and leather link belt to the Holden, Mo., electric 
plant, and the St. Louis Smelting & Refining Co, 

Filters.—The National Water Purifying Co. reports 
contract closed for a battery of 10 ft. diam. National 
filters, for the water works at Caldwell, Kan. 

Drilling and Threading Machines.—An improved 
form of machine for drilling and threading, or tapping, is 
being introduced by Henry F. Jenks, of Pawtucket, 
R.1. The machine consists of an upyight frame, 41 ins. 
in height, occupying a floor space of about 20 by 36 ins. 
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To the frame is attached a horizontal! table which can be 
moved up or down by a serew to suit the work. On this 
rests a sliding table to which either the jig or the pieces 
of work are attached, The movement of this table is 
controlled by adjustable stops which regulate the depth 
of the hole to be drilled or tapped. The spindle, to which 
the chucks or bushings are attached, is hollow; the 
reverse motion is attained by very powerful and sensi- 
tive friction within the pulleys. With this machine, 
the hole is accurately aligned, whether it goes clear 
through, or part way. floles may be tapped to the bot- 
tom without danger of breaking the taps. The work is 
secured to a sliding table, and the drills and taps used are 
held by achuck, After drilling the holes, the drill is re- 
moved, when the tap is placed in the chuck or bushing to 
do the tapping. Taps may be used from 1-16 in. diameter 
or smaller, to 5-8 in. 


The Joseph Dixon Crucible Co., of Jersey City, 
N. J., reports that it closes 1889 with satisfaction. The 
business has been larger in every branch than in 18&s, 
The chief new departure has been in the large increase 
of equipment at the graphite mines at Ticonderoga, The 
lines have been laid there fora five years’ continuous 
run, tearing down and rebuilding almest everything 
much larger than before, The prospects for 18) are re- 
ported to be good. 


The Hyatt Pure Water Co., reports a number of 
city plants put in operation during the year, including 
Ashville, N. C., Ricnfield Springs, N. Y., Stevens Point, 
Wis., Lakewood, N.J., New Brighton, Pa., Morganza, 
Pa., Trenton, Mo., Shreveport, La., while the plants long- 
est in operation, Somerville, N. J., Atlanta, Ga., Long 
Branch, N. J,, ete., have not failed to give pure water 
continuously and uninteruptedly since they were started. 
Among the larger plants put in for other tnan city use 
are the following: Jobn N, Stearns Co,, Peterburg, Va., 
Harrison Frazer Sugar Refining Co., and Quaker City Dye 
Works Co. Philadelphia, Booth & Co., Gloversville, N.Y., 
Parsons Paper Co., Holyoke Mass Penn Steel Co., Harris- 
burg, Pa,, Pelican Brewing Co.. New Orleans, La., W. 
Dewees Wood & Co., McKeesport, Pa., Star Crescent 
Mills Co., Philadelphia, Pa,, Polar Ice Co., Agusta, Ga., 
Chelsea China Co., New Cumberland,Pa., Union Oli Co,, 
New Orleans, La.,Sugar Refining Co., Duquesene Club 
Pittsburg, Pa., Stearns & Foster Co., Cincinnati, O- 
Eberhardt & Ober Brewer Co,, Allegheny, Pa., Pacific 
Union Club, Planters Sugar Refining Co., Hon. Levi P. 
Morton, Edison Phonograph Co., Brooks Locomotive 
Works, Dunkirk, N. Y., Franenheim & Bilsack Brewing 
Co , Pittsburg, Pa., Senator Geo. Hurst, Thompson 
Houston Electric Co,, etc. 


BRIDCES AND CANALS. 


Bridge Notes.—Boston, Mass,—The Committee on 
bridges has reported an order requesting the Mayor to 
petition the General Court for the passage of an act au- 
thorizing the city of Boston to builda bridge from the 
city proper to East Boston, The committee is of the 
opinion that the interest upon the cost of a bridge would 
not exceed the expense of maintaining the ferries. The 
matter was referred to the next City Government, 

Staten Island,—A biil has been introduced in the 
New York Legislature by Senator Hiscock authorizing 
the New Jersey Bridge & Railway Co. to build a pivot 
draw or lift bridge across Staten Island Sound or Arthur 
Kill from the town of Westfield, 8. I., toa point in Mid- 
dlesex Connty, N. J., to be used for wagon and railway 
purposes; all rai)way companies desiring to use it to be 
granted equal facilities; itis to be 32 ft, above high 
water. The same company is also authorized to build a‘ 
suspension or cantilever bridge over the Kill von Kull 
trom the north side of 3rd St. or York Ave., New Bright- 
on, to a point at or near Constable’s Point, N. J. This 
is to be not less than 12744 ft. inthe clear above mean 
high water, with a channel span of 600 ft. Both bridges 
are declared to be post routes. 

Greenbush, N, Y.—Plans for the bridge at the Broad- 
way crossing have been submitted to the Trustees by 
Mr. ALGER, engineer of the Boston & Albany R, R. 

Hampton, Va.—The county will issue bonds for an 
iron bridge 650 ft. long and 35 ft. wide. For particulars 
address 8. B. C. Lake, 

Louisville, Ky.—Mr, R. T, SCOWDEN, City Engineer, 
has awarded contracts to C, L. Cornwell, as follows: 
steel joist bridge complete across Beargrass Creek at 
Payne St., $64 per ft., $2,816; iron truss footway bridge 
across Beargrass Creek, at Reservoir Ave., $20.50 per ft. 
$1,435. 

Columbia, S. C.—A bill has been introduced in the 
Legislature to authorize Lexington County and the city 
of Columbia to issue $50,000 of bonds to purchase the 
Broad River and Congaree Bridges, or erect others. 

Jacksonville, Fla.—The new railway bridge over the 
St. John’s river has been opened. 

Jeffersonville, Ind.—The Board to examine and re- 
port upon the best site for the proposed bridge over the 
Ohio, between Louisville, Ky., and Jeffersonville, Ind., 
recommend that the bridge be located at or above Wail 
St., Louisville, with a channel span of at least 500 ft. in 
the clear at low water line on the Indiana shore, and a 
Similar span on the William Island shore, the water face 
of the shore piers of these spans being at the low water 


line, The bridge will be 29 ft, wide, and have a single 
railway track and two footways. Wagons are to be 
transported on floats drawn by an engine. The spans, 
beginning on this side, will be 210,550, 553, 550, and “M41 EC., 
altogether 2,545 ft. from shore to shore. 

Det Rio, Tex. The following proposals have been 
received by W. K. Jones, County Judge of Val Verde 
County: Berlin Iron Bridge Co,, Bast Berlin, Conv., 
$3,984, $516: total, $4,500, Missouri Valley Bridge & Iron 
Works, Leavenworth, Kan., $4,396, $682; $5,078. King Tron 
Bridge & Mfg. Co., Cleveland, O., $4,450, $690; $5.12). Geo. 
E, King Bridze Co., Des Moines, la., $4,510, $636; $5,146. 
Penn Bridge Co., Beaver Falis, Pa., $4,620, $612; $523. 
Pittsburg Bridge Co., $4,910, $736; $5,646. Kansas City 
Bridge & Iron Works, $4,936, $715; $5,651. Milwaukee 
Bridge Co. (withdrawn). Iron Substructure Co,, Colum- 
bus, O., $1,260, $992 ; $2,253 for iron substructure only. 
The contract was awarded to the Berlin Iron Bridge Co, 

Bay City, Mich,—The proposal to build a bridge at 
Belinda St. has been indefinitely postponed. 

La Crosse, Wis.—It has been voted to issue $85,000 in 
bonds towards the completion Of the bridge, 

St, Paul, Minn—The lowest bid received by Mr. Run- 
DLETT, City Engineer, for the Broadway Bridge, was 
from Kirkland & Starkey, of St. Paul, $86,504; the next 
was from McArthur Bros,, of St. Paul, $90,978.4The 
highest was $112,000, 

Burlington, Ia .— Lyons and Burlington are talking 
of building pontoon bridges across the Mississippi next 
season. 

St. Charles, Mo,—Work on the pontoon bridge across 
the Missouri will be commenced in February. 

Atchison, Kan.—A new bridge across the Missouri is 
projected. 

Portland, Ore,—A new bridge will be built across the 
Willamette River, for the Hawthorn Ave. and Wood- 
stock electric lines. Including approaches it will be 2,270 
ft. long, and will have 6 spans, besides a draw span 320 
ft. long. Work will be begun at once, as the draw pier 
must be built during low water. It is expected that the 
structure will be completed by June. 

The Needles, Cal,—Work is being pushed onthe Atian- 
tic & Pacific Ry. Co’s. great cantilever bridge, which is to 
span the Colorado river nine miles below Needles, It 
will have a span of 660 ft, 

St. Joseph's, Ont,—H. A, BARTON, Wm. BARTON and 
G, P. CAMPBELL, of St, Joseph's Island, are interested in 
a project for a bridge to the mainland. 

St, John, N. B.—Mr. F. W. Hout, C, E., bas prepared 
plans for a bridge to connect the eastern and western 
sides of the harbor. There will be two spans of 275 ft., 
one of 375 ft., five of 175 ft., two of 125 ft. and a trestle of 
22 spans of 20 ft. across the island. There will be a road- 
way and a single track railway. Moving load, 4,000 ibs. 
per lin, ft. Estimates $247,279, $272,025, $321,425 and $450, 
000, according to modifications. 

The Sabine Pass Channel Co. has elected the follow- 
ing officers at a recent meeting at Beaumont, Tex.: Presi- 
dent, W. A. Fercner, First Vice-President, H. J. Lwr- 
CHER; Second Vice-President, B. D, CRARY; Secretary, 
Ss. W. SwinrorpD ; Treasurer, L. B. Prykin. The execu- 
tive board are Messrs, H. J. Lurcner and 8, T. Swin- 
FORD, of Orange ; WM. Wress and JoHN N. GILBERT, of 
Beaumont, and J. 8. Rice, of Hyatt. Capital stock, 
$100,000 


Viaducts.—Jacksonville, Fla,-An agreement has 
been made between the city and the railway companies 
for the construction of a viaduct over the railway tracks 
at Bridge and Commercial Streets. It will be an iron 
structure, with a roadway 60 ft, wide. Pians and specifi- 
cations have been prepared by R. N. ELLs, City Engineer. 

Kansas City, Mo,—The Commercial Club has been 
considering a project for a viaduct to connect with Kan- 
sas City, Kan.,and so avoid the numerous track cross- 
ings. Mayor HiLtuiker, of Kansas City, Kan.,, is inter- 
ested. The viaduct would be 3,000 ft, long and fwould 
cost about $250,000. 

Canals.—Cape Cod Ship.—It is stated that a compuny 
representing several million dollars has been organized 
in New York to obtain, if possible, from Mr, F. A. Lock- 
woop, the present contractor, his entire rights in the 
enterprise. 7 

Norfolk & North Carolina,—About $500,000 will at 
once be expended in improving the Dismal Swamp Canal, 
now the Norfolk and North Carolina Canal. Additional 
locks will be built, so as to allow vessels 250 ft. in length 
to pass through. It is also contemplated to build a 
fresh-water basin near Gilmerton locks for holding war 
vessels, as the company controls the fresh water supply 
from Lake Drummond. Mr. E, T. Lynca, of New York, 
has been elected President of the company, and the capi- 
tal stock is fixed at $1,900,000. 

Beauharnois,—It has not been decided whether this 
Canadian Canal shall be enlarged or whether a new one 
shall be constructed on the north shore. 


Cornwall Canal.—The contractors for the lower half 
of the canal, Wm. Davis & Sons, have suspended work 
for the winter after a fair season's work, A larze num- 
ber of piles have been driven for cofferdams and other 
purposes, two lock pits excavated, and the foundation 
and first course of masonry laid in one of them. Ketain- 
ing walis have been started, and considerable crib-work 


done, Only one dredge has been at work last summer. 
The contractors expect to finish the three locks and 
most of the retaining walis ear this year, and extra 
dredges will be put at the excavation. 


ELECTRICAL. 


Electric Lighting.—Jamestown, N. V — Ataspecial 
election on Dec. 26 the city voted to issue bonds for $25, 
000 for an electric jight plant. The loca) electric light 
company offered street lights at $72 per light per year. 

Brooklyn, N. ¥.—The Commissioner of City Works 
will open bids Jan. 6 for lighting the streets and public 
buildings. 

Bujfalo, N. Y.—The city of Buffalo bas three systems 
of electric lighting, viz. Brush, 608 lamps; Thomson- 
Houston, 365 lamps,and the United States, 15! lamps, a 
total of 1.2338 lamps, Steam power is used by all of said 
companies, The lampsare nominal 2,000 c. p. and burn 
every night in the year, 3.951 hours per year The city 
authorities asked for bids a few weeks since and received 
a uniform price of 42% cts. per light per night. 

Syracuse, N. ¥.—Proposals for the 130 additional elec- 
tric lights were cpened recently and only two bids were 
received; one from the Syracuse Eiectric Light & Power 
Co. for 384 cts, a night for each light, and the other from 
the Electric Construction Co. for 42% cts, 
rejected, 2 


rhe bids were 


Snow Hill, Md.— The Snow Hill Electric Light & 
Power Co,, has been incorporated, President, J, P 
Moore 

Pulaski, Va.,— Bond for electric lighting will b« 


issued in March. For particulars aidress J. KE. Moore, 

Paria, Ky,— An electric light company has 
organized, with a capital stock of $60,000, 

Warren, O.—A contract for lighting has been made 
with the Warren Electric Light Co. 

Cincinnati, O.- The electric lighting contract has 
been awarded to the Brush Co, at $59.98 per lamp per 
year, 

Detroit, Mich,— Proposals have been received by 
Joun B, MOLONY, City Controiler, as follows: Brush 
Electric Light Co.,, 141 towers, 565 are lights, M7 post 
arc lights, and arc or incandescent lights for the public 
buildings, $156,440, $123,446, $107,854 for one, two, or three 
years; $5,300, $5,900, and $4,809 for the same terms for the 
public building separately. Edison Llluminating Co.. 
$5,500 for three years for 450 incandescent lamps of 32 
c. p. for three years. Detroit Electric Light & Power 
Co,, $118,269.75, $107,9620,22, $98,541.50 per year for one, 
two, or three years; $1,000, $1,200, or $3,500 for public 
buildings. 

East St, Louis, Ill.—The Citizens’ Electric Light & 
Power Co. was incorporated two months ago, and com- 
menced the construction of its buildings. The New 
Brighton Electric Light Co, has now been incorporated; 
President, P. W. Ant; 
Capital stock , $20,000. 


been 


Secretary, THos, L. FeKkere 
Neither-company has a contract 


yet, 
Marseilles, Ili,—The Marseilles Electric Light Co, bas 
been incorporated by JAMES MONTGOMERY, JosnUA 


SmitH,and J. F. CLARK. 


Capital etock, $30,000. 
Rochester, Minn, 


The new electric light plant bas 
been completed, Light will be supplied for the streets 
and buildings, The plant was constructed and will be 
operated by the Northwestern Electric Supply Co,, of 
St. Paul. 

Argentine, Kan,— Arrangements are being made to 
establish an incandescent electric light plant in the new 
plant being built near the river, The plant wil! supply 
Argentine and Rosedale business houses with light 

Great Falis, Mont,— An electric light franchise has 
been granted to CHARLES O. PARSONS, of the Boston & 
Montana Co. 

Belton, Ten,— The Belton Light & Water Co. proposes 
to put in a plant. 


Electrical Companies.--At Syracuse, N. Y,, the Elec- 
tric Engineering & Supply Co.. capital stock, $25,000, and 
the Central Electric Construction Co,, capita! stock, $100,- 
000, have been organized by Messrs. Morretr, HODGKINS 
and CLARK.—— The Thomson-Houston Electric Co. has 
increased ita cupital stock from $5,500,000 to $8,500,000, 


SEWERACE AND MUNICIPAL. 


Sewers.— Boston, Mass.—An order has been passed 
requesting the mayor to petition the Legislature to allow 
the city of Boston to use $85,000 of a loan authorized for 
the extension of the improved sewerage system for the 
construction of a common sewer from Rosendale to West 
Roxbury, the same being the original intent. 

Nashville, Tenn.—The City Engineer has prepared 
plans for a sewer 9 ft, diameter, 3,700 ft. 
mated cost, $60,000, 

Florence, Ala.—Proposals are wanted for a system of 
sewerage. Address WADE ALLEN, Chairman of the Com- 
mittee on Sewerage. 

Key West, Fla.—Proposais will be received up to 
Feb. | for $590,000 bonds forsewera and paving. Address 
W. D. Casa, Chairman of the Finance Committee. 

Cincinnati, O.—The Board of Public Affairs proposes 
to build a trunk sewer to drain Price Hijl and Sedams 
ville, 

Bakersfield, Ore.—A company has been organized to 
build sewers ; the sewers will be of 5, 10 and 12-in, vitrified 


long. Esti- 





